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CERTJFICATION 

Hewlett-Packard Company certifies that this product met its published specifications at the time of 
,\ shipment from the factory, Hewlett-Packard further certifies that its calibration measurements are 
Itraceable to the United States National Bureau of Standards, to the extent allowed by the Bureau ’s 
calibration facility, and to the calibration facili^’es of other International Standards Organization 
members. 

■ ■ ' ' ' \ 

WARRANTY 

This Hewlett-Packard instrument product is warranted against defects in material and workmanship 
for a period of one year from date of shipment. Puring the warranty period, Hewlett-Packard Com- 
pany will, at its option, either repair or replace products which prove to be defective. 

For warranty service or, repair, this product must be relumed to a service facility designated by HP. 
Buyer shall prepay shipping charge.^ to HP and shall pay shipping charges to return the product to 
Buyer. However, Buyer shall pay ail shipping charges, duties, and taxes for products returned to HP 
from another country. , / v 

I ;■ . • ’ ■' ' / I ■ ' 

HP warrants that its software and firmware designated by HP for use with an instrument will execute 
its pro^amming instructiions when propefly installed on that instrument. HP does not warrant that the 
operation of the instrument, or software, or firmware will be uninterrupted or error free. 

' I , , 

LIMITATION OF WARiMNTY 

The foregoing warranty shall not apply to defects resulting from irhproper or inadequate maintenance 
by Buyer, Buyer-supplied software' or interfacing, unauthorized modification or misuse, operation 
outside of the environmental specifications for the product, or improper site preparation or main- 
tenaiic'e. ^ ' 

NO OTHER WARRANT ' IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE IM- 
PUED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. 

EXCLUSIVE REMEDIES 

THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE REMEDIES HP 
SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSE- 
QUENTIAL DAMAGES, WHETHER IBASEQ ON CONTRACT, TORT, OR ANY OTHER LEGAL 
THEORY. 

ASSISTANCE 

Product maintenance agreements anci other customer assistance agreements are available for Hewlett- 
Packard products. 

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses are 
provided at the back of this manual. \ 
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E R Xl 1 N FO R M ATI O N 



i-1. DESCRIPTION. 






1-2. The Model S745A SrPara^i'eter con- 

tains th& necessary microwave circuits 
s pa nnf^ters from Ori to 2.0 GHsi. ; h designed to 
be Ui»ed with a cornpatibie phase-ani^ ratio 
indicator, such as fee Model 8410A Network Analyzer 
or Model 8405A Vector Voltmeter. The measrurihg 
c^cuits for each s parameter are automatically set 
t with a front-panel pushbutton or with remote 
contact closures. ' \ 

1-3. The s parameters of almost any device, such 

as a microwave component or a transistor, can be 
measured using one of t’le accessory fixtures. For, 
transistor measurement, terminals are provided to 
apply dc bias. An i.cccssbry quick-connect adapter 
allows fixtures to be connected and disconnected frcui 
the 874 5A With quick, simple lever action. 

1-4. A built-in, calibrated line stretcher simplifies 
initial phase calibration and allows the plane of 
measurement to be extended beyond the 8745A 
terminals. 

1-5. ACCESSORIES FURNISHED. 

1-6. A rack- mounting kit, a male 36-pin connector 
(HP Part Number 1251-0^)84), a detachable power 
cable, and a platform to extend tlie sub- deck are 
furnished with the Model 8745A (see Figure 1-1). 

1-7. RACK MOUNTING KIT. 

1-8. The rack mounting kit contains all the hard- 
ware needed to adapt the Model 8745A cabinet for 
installation in equipment racks with standard 19-inch 
spacing. Instructions for conversion to rack mounting 
are included with the kit. 

1-9. THIRTY-SIX PIN male CONNECTOR. 

I , • 1 

1-10. The 36-pin male connector mates with the rear- 
panel REMOTE INPUT connector, and permits all 
necessary remote programming and bias connections 
to be made to the 8745 A. (See Table 3-1 for wiring 
information.) 

1-11. SUB-DECK EXTENSION. 

I . : ' ■ ^ i' 

1-12. The sub-deck extension extends the sub-deck 
which supports the 8411 A Harmonic Frequency Con- 
verter of the 8410A Network Analyzer. The sub-deck 
extension prevents strain on the connectors when 
attenuators are used between the 8411 A and 8745A. 









i-13. ACCESSORllES AVAl 



,/ , ^7 



iv'^M 



1-14. TRANSISTOR FIXTURES. 









■.'it. 



1-15, The Models 11600 A anH 1 1602A,B Tii?an^istor 
Fixtures provide a bonyeniexit hh accurate .way to 
hol^ transistors tuid many other deyicss whertV^ 




S'parameter measuremehtsfrom dc tp; 2, 0 GHk i^ The 

7/11606a.>;B' accepts' transifeiors with '7ljd-r''18 and T.O-^J72 
base patterns has hiiir snap ^bh?. dials,; two \fcir 
bipcdantransictors ma iwu for PET'S. The 11602AyB 
accepts traiiisistors with TO-5 atid T6tl2 base pat- 
terns. It has two anap-on dials for diifereni: types Qf 
bipolar: traiisiistQ.r s and, provides for FET's without a 
dial. When a transistor fixture is useq with tbs 8745A^ 
transistor bias connectio)is are made through the 
S-Ptirameter Test Set. The RF input and output con- 
nectors on the transistor fixtures mate with APC-7* 
style 5p-ohm precision 7 mm sexless connectors. 

• 1-16,. CALiBRATORS.' . /'/ ■ 

1-17. Two calibrators, a^/Short circuit termination 
and a 50-dhm through section, are furnished with the 
Model 11600B and 116(^B Transistor Fixtures. A 
50-ohm load is also available as an option on both 
models. These calibrators are used to calibrate t!»e 
equipment setup for a/known reference. 



1-18. UNIVEIiSAL/EXTENSIGN. 

1-19. The Model 11604 A Universal Extension is 
composed of four rotary Joints and two rotary air 
lines. It allows the 8745A input port spacing to be 
adapted to almost any microwave component, pro- 
viding the ac^curacy of rigid airline with the flexibility 
of cable. The two connectors which attach the Uni- 
versal Extension to the 8745A mate with APC-7* style- 
connectors imd the two connectors that attach to the 
device under test are APC-7* style 50-ohm precision 
7 mm sexless connectors. A coiixial link is included 
with the Universal Extension. The coaxial link re^ 
pilaces the 8745A rear-pimel, coaxial link to compen- 
sate for the Universal Extehtiion's electrical length. 

1-20. QUICK CONNECT ADAPTER. 

1-21. The Model 11599 A Quick Connect Adapter con- 
nects and disconnects Pdodel 11600- series transistor 
fixtures and the Model 11604A Universal Extension 
with the simple motion of a lever. Iii addition to saving 
time, this lever-action coupling eliminates wear on 



♦ Amphenol RF Division, Danbury, Connecticut. 

** For test units equipped with rear -panel coaxial 
link. 



1-1 







'r 



.A/. 



Section I 



Model 8745A 






/ '/• 



Table 1-1. Specifications 



• iV 



Frequency Range: 

100 MHz to, 2 GHz. Can be used below 100 MHz 
since coupler directivity remains above, 36 dB. 



Impedance: 

50 ohms nominal. 



Directivity r 



Below 1 GHz, >36 dB; lr-2 GHz, >32 dB in an envi- 
ronment of 10° to 30°C 30 to 60% relative hu- 

midity for 24 hours. 



Coupling: 



. ■ / 



Above 12C jTvIHz, 20 dB nom 
rolls off/ at 6 dB/octave. 



- / 
./ 



nal ; below 120 MHz, 



InserKonloss: 

^ RP input to test pcks, 4 dB nominal 

/From test ports to 8405^ or 84 lOA outputs, 20 dB 
nominal. 

■ ' ■ i ■ ; ; 

1 ' ' ■ ' 

Load Match : / 

Reflection coefficient (VSWR) 

<o/lO «1.22), 100-200 MHz. 
;0.063 (<1. 13), 200-2000 MHz. 

/ 

2 

Source Match 

Effective refaction coefficient (VSWR) 

<0.057 (<1.12), 0.11-2.0 GHz. 

Maximum/RF Power: 

2 Watts/ 






Connectors: 

RF Input: Type N female. 

Test Ports: APC-7 precision connectors.' 

Outputs to 8405A or 8410A: Mates with APC-7 
precision connectors. 

Option 001, Type N female (for use with 8405A 
Vector Voltmeter). 



Reference Plane Extension: 

■ » 

Maximum length 30 cm, 0. 01 cm precision. Ex- 
tends reference plane 0 tb 15 cm. ' 

Microwave Coax Switches: 

typical switching time, 40 msec. 

Estimated switch lifetime > 1 million cycles. 

Remote Programming: 

Remote s parameter selection by closing 2 con- 
tacts of 36 -pin rear panel connector to common 
pm. Contact is at 12 volts and short to common 
will draw 12 mA. 

Transistor Biasing.- ; 

Bias and bias sensing connections are made to 
the biasing networks built into the 8 74 5 A via the 
36 -pm rear panel connector. 

Maximum Bias: ; 

' ' ■ i ' 

lOOV dc (50V dc On instruments with serial num- 
ber prefixed 823-); 1;0 aipp. 

Storage Temperature: 0^ : to 55°C. 

' ' V ' 

Power; 

115 or 230V ±10%, 50 tb 400 Hz, 50 VA 

Weight: 

35 lb. (15, 9 kg). 

Dimensions: 

5-1/2 X 16-3/4 X 25-3/4 inches (139 x 423 x 
650mm). \ 





Load Match: Reflection coefficient of the port used to terminate the device under test. 

Source Match: Effective Reflection coefficient of the port used to supply mcident signal to the device 
under test. A function of directivity and main line VSWR of coupler monitoring incidenf 
signal, and not a function of signal source VSWR. 

APG-7® is a registered trademark of Bunker Ramo Corporation. 
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Model 8745A 



connector coupling nnechanisms. Two permanently- 
attached, hand- tightened screws fasten the adapter in 
place over the input port connectors of the test set. A 
plug-in slide that supports and aligns the transistor 
fixtures and a wrench for adjusting coupling action are 
supplied with the adapter. 

1-22. ACCESSORYKIT TO CONNECT MODELB405A 
TO MODEL 8745A. 

1-23. The Model 11570A Accessory Kit includes one 
Model 11549A Power Splitter (used to make initial 
calibration of 8405A), two 11536A 50-ohm Tees, and 
two 908A Terminations. In addition to the 11570A 
Accessory Kit, two Model 115 24 A A.PC- 7 to female 
type N adeipters are, required to make connections to 
the 874 5A. 



1-24. COMPLEMENTARY EQUIPMENT 

1-25. m6dEL 8410A NETWORK ANALYZER. 

1-26. The 8410A Network Analyzer pleasures relative 
amplitude and phase of two RF input signals. The 
instrument is capable of single- or swept-frequency 
measurements in the range of 0.11 to 12.4 GHz. Two 
plug-in display units are available. The 8413Aplug-in 
unit displays relative amplitude and phase data on a 
meter. Phase and amplitude output signals allow dis- 
play of swept signals on an oscilloscope or X-Y re- 
corder. The 8414A plug-in unit displays relative 
amplitude and phase data in polar coordinates on a 
5-inch CRT for either swept or CW measurements. 

1-27. MODEL 8405A VECTOR VOLTMETER. 

1-28. The 8405A Vector Voltmeter measures mag- 
nitude and phase at single frequencies in the range of 
1.0 MHz to 1.0 GHz. Signal magnitude and phase are 
displayed on separate meters. 

1-29. MODEL 87 17 A TRANSISTOR POWER SUPPLY. 

1-30. The 87 17 A Transistor Power Supply is designed 
especially for use with the 8745A S-Parameter Test 
Set and the 11600A,B and 11602A,B Transistor Fix- 
tures. This programmable supply provides bias 
levels for the semiconductor devices tested in the fix- 
tures. Feedback circuits within the supply provide 



I Section I- 

\',(?ry stable bias cLnditions. Overload protection for 
tKij device under test is selectable:( Maxiipum current 
is l;iQ0 mA and maidhium voltage is 30 Vdc. 

' , 'C .V ^ 

1-3 1; MODEL SeJbB SWEEP OSCILLATOR main- 
frame WITH 8699B PLUG-IN. 

■t ' ' ■ ■ . ■ ' . 

1-32. The entire range of the 8745A is Covered jh 
one sweep range of the 8609B plug-iii., The 8699B has 
a low range from i 0.1 to 2.0 GHz and a high range 
from 2 to 4 GHz. 

1-33. MODEL 3200B VHF aSCILLATOR. 

j , s 

1-34. The 3200B VHF Oscillator with the 13515A 
Frequency Doubler Prol^e is a CW RF signal source 
covering the 10 MHz to 1.0 GHz range and is an ideal 
source to uSe with the 8405A Vector Voltmeter and 
the 8745A. . 

\ ' 

1-35. MODEL 11607A SMALL-SIGNAL ADAPTER. 

. , ' ■: 

1-36. The Hewlett- Packard Model 11607A Small- 
Signal Adapter is an accessory for the Hewlett -Packard 
Model 8745A S-Parameter Test Set. This Adapter 
reduces the signal incident on the device under test 
20 dB for small- signal measurements on devices 
under test, suoh as transistors. 



1-37. INSTRUMENTS COVERED BY MANUAL. 

1-38. This manual applies directly to instruments 
having serial numbers prefixed 978- (first three num- 
bers of serial number). If the serial prefix of your 
instrument is other than 978-, there are differences 
between the instrument described in this manual and 
your instrument. These differences are described in 
the appendix at the rear of this manual for lower num- 
ber prefixes. For higher prefixes the differences are 
described in a Manual Changes sheet supplied with this 
manual. If the manual changes sheet is missing, the 
information can be supplied by your nearest Hewlett- 
Packard Sales and Service Office (see lists at the rear 
of this manual). The manual changes sheet may alsd 
include an "ERRATA" section which describes manual 
correction information which applies to the manual for 
all instruments INC LUDINGinstrumenisprefi'^ed 978-. 

' ' ' ' ' • ' . ' , . 
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SAFETY considerations 



General 



This product and related documentation be 
reviewed for familiarization with safety markings 
apd instructions before operation,, This product has 
been designed aind tested in accordance with inters 
national standards. 



SAFETY SYMBOLS 



instruction manual symbol: the 
product will be marked with this 
symbol when it is necessary for 
the user to refer to the iiistrUc- 
tion manual (refer to Table of 
Contents), 



Indicates hazardous voltages^ 



Indicates earth (ground) terminal. 



safety EARTH Gp6UN£i 

This is a Safety Class I product (provided with a 
|protectJVe earthing terminal). An unintemiptible 
pafety earth ground ! must be provided from the 
main power source to the product input wiring ter- 
minals, power cord^ or supplied power cord set. 
^enever it is likely that the protection has been 
ilmpaired, the product miist be ipade inoperative 
dnd be secured against any unintended operation. 



BEFORE APPLYING POWER 

yerify that the product is eonfi^pred to match the 
available main power source per the input power 
configuration instructions provided in this manual. 



If this product is to be energized via an autotrans-; 
foimer make sure the common terminal is con - , 
neited to the neutral (grounded side qf mains 
.supply). ; 



WARNING 



CAUTION 



The WARNING sign denotes a 
hazard. It calls attention to a 
procedure, practice, or the like, 
which, if not correctly perforpied 
Of adhered to, could result in 
personal injury. Do not proceed 
beyond a WARNING sign until 
the indicated conditions are fully 
understood and met. 



I’he CAUTION sign depotes a 
hazard; It calls attention to an 
operating procedure, practice, or 
the like, which, if not correctly 
performed or adhered to, could 
result in daniage to or destruc- 
tion of part oiT all of the pibduct. 
Do not proceed beyond a CAU- 
TlOi^ sign until the indicated 
conditions are fully understood 
and met. 



SERVICING 



WARNING 



Any servicing/ adfusfm^ maintenance, 
or- repair of this product mtist be per- 
formed only by Qualified personnel 

Adjustments, described in this manual 
mav be performed with power supplied 
to fhe product while protective covers 
are \removed. Energy available at many 
poinp may, if contacted, result in per- 
sonal^rijury. 

Capacitors inside this product may still 
be charged even when disconnected from 
its poy^^r source. 

To avoit^ a fire hazard, only fuses with 
the required current rating and of the 
specified\ype (normal blow, time delay 
etej are to be used for replacement. 
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SECTION II 



1 > ,1 



INStALLAtlON 



2 1 INCOMING INSPECTION. 



, 2-2.\ IhjSpect ihstpment for shipping damage as soon 

, ; as it is unpacked! Check that all accessories listed 
y , in Pai'agraph been included. Check for 
, ' brokeV connectors; inspect cabinet and 

. panel surfac^:fo dents and scratches. If the instru-, 
bnerit is daimaged in any way or fai^s to operate pro - 
> periyv the carrier and your nearest Hewlett - 

’ . Packard Sales and Service Office. For assistance of 

, 1 , -any kind, including instruments under warranty, con- 

Hewlett-Packard Sales and Service 
Office. ^ N;,. , ■, /> ' 



c. Use enough shock-absorbing material (3 4 inch 

' layer) ajround all sides of, the instrument to provide 
cushioii and prevent movement inside the container. 
, Protect , the control panel with cardboard. 



d. Seai’the shipping container, securely, and mark 
it FRAGILE to assure careful handling. 



e, jfp any correspondence refer to the in.striiment 
by model number and full serial number. 



2-3. REPACKAGING FOR SHIPNIENT 






PREPARATION FOR USE 



2-11. REAR- PANEL COAXIAL LINK. 



' USmq 'ORIGINAL^ PACKAGING; 






' 2-5: The!' contaiheris a nd materials used iii 

1 factory packagi ng V-au be obtained through the Hewlett - 

at the rear of this manual. For 
dibits equipped withya rek^^^ coaxial link, renriov.e 

i ththcoaxial link; Wrap ^ include it in 

' '\^,the shipping ;containerh'"\^ ' 'v 



' ' '' ' \ '' ■ 



2-12. For Units equipped with-. a- rear-panei coaxial , 
link, connect the coaxial link to the rear panel as- 
shown in Pi^^re 3-2. If, a Model 1I604A Universal Ex-: 
tension is to be used with the 8745A, connect the roa*;''- 
. ' \ panel link ' received w i t h t h 0 ’ 11 n i v e r s a- 1 

'' ''Extension-. r, 



\ V \ A' 

V' ' ' V-.y’ -d' 

2-13. ; POWE.R REQUIREMENTS . 

" a-.., '- ' - , ' 



2A6. - Rdhe Model 87 45A Is, being returned to^ I^^ 2-14. The Model 8745A requires a power source of 

Packard fpr servicingj -atM^^ indicating the or 236, volts ac ±l6%, f/O to 1000 Ijlz, single phase 

of service .requii’dd ; retuw^^ model number supply u-pproximatbly 40 watt. s. 

and\ iull; serial »\umber:k Ai^p,,\rnark-'. the; (ioidabifery^y-..,- ^ 

.FRAG'li'^E: 'to, 'assure^ car efut'handli^^^^ 'h : 






. ' 'O • , . 



2 -T,yin 'any'norrdspbndencel;. refer'' tO-'-the'^ 

by rpoderfiurntaOr' and ,'full;serial 'numb ! ,;;;.:2rlb'::!A ty^' 

'! -V' V' 'v; -the, Model fi 
'■-V'y ',V ''.yv--;. '-.or'-:^ 

2-8.'''|):SING'OifHEr^ PACkAdlNG-.;;';;-y:v-^/’';:’b^ 

:y.y ’ . ' ,V '-/'a '■/\'''y\ .^fnstmnerit 

' ' ''y: y'^'';';' ' 0’ '-'h y k ’''''\T6r-^eAe^ 

2-9. Thp iblioWing pneral instructions should be tp the fush,. 

whervNre-'-p-dc-kaging-’ .■iyd-th' c'omniercihliy-avhll^^^ ' 

-matenkis: ■ \ -!' , ^/v'^yd'y^'-'V' '' 



PPERATION. 



"vy'':.'':-':y'y'' 



; 2rlb.^:! A ty/o-ppsition slide switch on the i;’oar i)anel of 
the, Model 8745A permits operation from either a 11,5- 
or , 230 ,- V^^ iXifyer source. The number showing on 
:■ theyswitch dlider^^ i the yoltage for whicdi the 

instm The correct line fuse rating 

\ for ear is marked on the pUite adjacent 



N-, 






\ '2yi7\.,'''Tb,;prepar'e^^^^^^^ Model 87 4 5A'' .for operation, ■pp',- 

or blhitlc ' ; isp that the number 

aidink re-': \ , showing piWtlte slfder'corresponds to the available: line 

anA \ yoH^gSy and ih,ytaH a line fuse of correct rating. '.'Shf- 



it in the shipping cpntainer .^ If .shipping tp a Heydett:” 
Packard service^ office or center, a tfig inoica- 

timr fhe fvnp i'rf.snW'ii'’e ,r0rtniV*»H ) IHa ' r*ehirn nrtrfrpWis : , 



',y 

^ "1 



ting the type .of ■^seyv'iM^Tequil:edAth;e'. return;- addrefe^^ 

'model number^ s^nd'AfildrSeriai'n^ \ \ ' v’y' y 

, ■ ,:yy''’y.'’' :''^. 'V' \' ■ ^- y A \ \ , T(^' avo-fd rdaihage to the instrument, set' 'the 

b. Use al strong snipp^ :A double Wail ,' ^ 115^230 pyritch to the li voltage to be used 

cartop ittade^'o^^^^^ cohnectVi]ig the power cable. 

■ A,; : k a:-,:-' ,:■, y --i v 'vy '-d ■ i \ -a -a ■■ , 



I 






„ -lAb-flv:.!-''' v\ 1 



V.' ’1 I 



-'v 's ^ v: 

a'V 1 --k \ ' 
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i . : . ' ' , 'i ' '/ • ') 

r • ' ' ' , ' I 

' ' '"’Vv ' , ■' 

: 2-18. POWER CABLE. ’ 

» ■ ' ' ’ 

2-19. To ’^rotoct operating personnel, the Natitinal 
Electrical Manufacturers' Association (N^EMA) rec- 
oin mends^n that and cabinets be 

grounded. Accbr^ngly, ^e Model 8745A is equipped 
with a three -Conductor power c when 

jilugged into an appropriate receptacle, grounds panel 
y and cabinet. The offset^ pin of the three-prong con- 
nector is the grounding pin. ' ^ 

2-20. ,To preserve the protection feature when oper- 
, ■ ating the Model 8745A from a> two -contact outlet, use , 
a three-prong to two-prong adapter (HP Stock Number ' / 

, 1251-0048), and connect the green wire on the adapter 
' to ground. 



* ' ' ' 

/ ■ '!■ > ' .Section 11 

■i 

1- 21. BENCH OPERATION. . 

2- 22. The Model 8745A cabinet has plastic feet and 
a foldaway tilt stard for convenience in bench opera- 
tiorii. The, stand inclines the instrument' enough to 
make the panel features easier to see. The plastic 
fedt provide clearance for air circulation and n^ake 
the Model 8745A, self -aligning ^hen stacked on other 
Hewlett ;i Packard full rai.pk-width modular instruments. 

' ■ / ''' 

I , y ' 

/^2-23. RACK toUNTTNG. 

I ' , 

2-24. All necessary hardware and instructions are 
contained in jkhe supplied rack-mounting kit (HP Stock 
Number 5060-0775). /The ambient operating tempera - 
tur(^ should not exceed 55°C (140°F). 
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OPERATION 





3-1. INTRODUCTION. 

3-2. The combination of the Model 8745A S-Para- 
meter Test Set ^th its accessory fixtures and 
adapters, iv signal source, and a compatible phase- 
amplitude ratio indicator, such as the Model 8410A 
Network Analyzer or Model 8405A Vector Voltmeter, 
make up a system to measure the parameters of 
almost any device. These measurements can be made 
at single frequencies or at swept frequencies from 0.1 
tio 2.0 GHz. When used with the HP Model 8405A 
Vector Voltmeter, measurements are limited to single 
frequencies and an upper frequency limif jf 1.0 GHz. 
The Mo'lel 8745A can be used at frequencies below 
100 MHz; however, the coupling attenuation of the 
intermil directional couplers increases by approxi- 
mately 6 dBper frequency octave. Consequently, when 
making measurements below 100 MHz the level of 
power delivered from the signal source should be 
monitored closely. Be sure power limits are not 
exceeded while trying to obtain sufficient indication on 
the readout instrument. 

3-3. DESCRIPTION OF PANEL FEAtURES. 

3-4. Front and rear panel controls, connectors and 
indicators are described in F%ures 3-1 and 3-2. In 
these figures the numbers on the panel illustrations 
match the description numbers. 

3-5. OPERATING PRECAUTIONS. 

3-6. MAXIMUM RF POWER. 

3-7. Do not apply more than 2 watts of RF power to 
the Model 8745A RF INPUT. Power in excess of 2 
watts may damage the internal 3 dB pad. Also care 
must be taken to ensure that the power returned to the 
Model 8745A from an active device under test does not 
exceed 2 watts or the 50-ohm terminations may be 
damaged. 

3-8. MAXIMUM DC ON RF LINES. 

3-9. DC voltage bn the inner conductor of the trans- 
mission lines in the Model 8745A must not exceed 
±100 volts or the breakdown voltage of the internal 
bias blocking capacitor will be exceeded; therefore, 
the combination of dc voltage to bias a device under 
test and the dc voltage on the center conductor from 
the RF source must not exceed 100 volts (50 volts for 
instruments with serial prefixed 823- and below). The 
maximum dc current on the RF lines must not exceed 
1.0 amp. 



of complementary equipment. A simplified, ( k dia- 
gram of the test setup is shown in Figure 3-5. Read- 
out is on a phase -amplitude ratio indicator such as the 
HP 8405 A or the HP 84 10 A with 84 13 A or 84 14 A plug- 
in. Microwave components may be connected to the 
S-Parameter Test Set by accessories such as the 
11600A,B ojt’ 11602A,B Transistor Fixture or the 
11604 A Universal Extension. Detailed procedures, 
using various combinations of equipment are given in 
Figures 3-10 through 3-13. The following gener al 
outline explains the steps necessary when making 
measurements with any combination of equipn^ent. 

a. If swept-frequency measurements are to be 

made, the reference and test channel line length 
betAveen the device under test and the indicator unit 
must be equal. This is adjusted by the 8745A REF- 
ERENCE PLANE EXTENSION and, if necessary, 
additional line length can be inserted in the reference 
channel ahead of the 8411 A. For units equipped with a 
removable rear-panel coaxial link, the link may be 
removed and additional reference channel electrical 
length may be installed to extend the reference plane 
any desired distance beyond the front -panel con- 
nectors. To best utilize the REFERENCE PLANE 
EXTENSION range, the following combinations are 
recommended: When making measurements, with a 

transistor fixture use the short coaxial link (HP part 
number 08745-20064). When making microwave hard- 
ware measurements with the Universal Extension use 
the long coaxial link supplied with the Universal Ex- 
tension (HP part number 11604-20021). When making 
microwave hardware measurements without a Uni- 
versal Extension use either coaxial link and use a 
20 cm air line instead of the Universal Extension. Cor- 
rect adjustment of, the reference and test channel 
electrical lengths is obtained when no linear phase 
shift occurs over a wide band of frequencies. 

b. Calibrate the system for &-parameter measure- 
ment by terminating the input fixture with an open, a 
short, or a through section. Additional accuracy may 
be obtained by compensating for directivity error as 
described in Paragraph 3-18. 



c. If a transistor fixture is used, the device under 
test must be properly biased by using either the HP 
871 7A Bias Supply or a standard dual dc power supply. 
Refer to Paragraph 3-13 for bias supply connections. 



3-10. S-PARAMETER MEASUREMENT. 

3-11. GENERAL MEASUREMENT DESCRIPTION. 

3-12. The S-Parameter Test Set may be used to make 
s-parameter measurements with several combinations 



d. Measure the parameters of the device under 
test/ This is accomplished by selecting input port A, 
or B; then selecting the s parameter of interest. 
Figures 3-3 and 3-4 show the internal connections 
within the S- Parameter Test Set for the different 
switch combinations. 



3-1 
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FRONT PANEL FEATURES 



,V 

IJWI# S-WRAMtTEB TEB^eT/0,l-».l0H» 



J^FF-ffENOE PUNE eVtCNSION \m) 
iwlcpiiin t).ecTmo«L linctI • r- r.u ncAMin 




INPUllPORT '■ 

iiiPn 






■ 



. . \»y T . 



1. POWER. Combination line power switch and 
power on indicator. Pushtwtton glows when 
instrument, is on. Pushbutton retainer un- 
screws for lamp replacement. 

2. REFERENCE PLANE EXTENSION (CM). 
Crank controls internal line stretcher to vary 
electrical distance from RF INPUT to REFER- 
ENCE output. Used to equalize test and refer- 
ence channel signal path lengths for phase 
calibration. Also permits extending the refer- 
ence plane up to 35 cm beyond the front panel 

, connectors. Minimum Reference Plane Ex- 
tension is about 20 cm (crank at counterclock- 
wise stop). ZERO thumbwheel is for setting 
reference indication on counter without chang- 
ing line length. 

3. INPUT PORT selectors. Select port A or port 
B for the RF input port to the device under 
test. Pushbutton glows, indicating the input 



" port selected. During remote operation port A 
is always selected as the input port. 

J 

4. S-PARAMETER selectors. ' Select the s par- 
ameter to be measured. Pushbutton glows, 
indicating the s paij-ameter being measured. 

5. Input ports A and B. These ports mak6 RF 
input and output connections to the device 
under test. Bias circuit from rear-panel 
REMOTE INPUT connector is completed 
through center conductor. APC-7* 50-ohm 
pl’ecision 7 mm sexless connectors. 

6. Mounting holes for HP 11599A Quick Connect 
. Adapter. 



♦ Amphenol RF Division, Danbury, Connecticut. 



Figure 3-1. Front Panel Features 
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REAR PANEL FEATURES 




RF INPUT. Input for RF signal that is ap- 
plied to the device under test. Frequency range 
is 0.1 to 2.0 GHz., Maximum RF power level is 
2 watts. For maximum dc level see Para- 
graph 3-8. Connector is 50-ohm type N and 
hiates compatibly with type N connectors whose 
dimensions conform to MIL-C-39012 andMIL- 
C-71. (See dimension drawing below.) 



0.3I6MIN. 

0.320MAX. 




[ 0.06*? MIN. 
i 0.066 MAX. 



0.204 MIN 
0.207 MAX. 



REMOTE INPUT. Accepts contact closure type 
remote programming to select the s parameter 
to be measured. Nominal voltage from the 
8745A when the contact is open is 12 Vdc. 
Maximum current froip the 8745A when the 
contact is short circuited is 12 mA. Also ac- 
cepts dc bias for device under test. Maximum 
bias voltage 50 Vdc. Maximum bias current 
1.0 amp. 



3. Reference and test. Reference and Test 
channel outputs to phase- amplitude ratio in- 
dicator. APC-7* 50-ohm precision 7 mm hy- 
brid connectors. The REFERENCE channel 
connector is mechanically floating to assure 
alignment with 8411A Harmonic Frequency 
Converter of 84 lOA Network Analyzer. 

4. Power Cable Connector. NEMA type with 
oflset pin connected to 8745A. cabinet. Power 
requirements: 115 or 230 Vac ±10%, 50 to 
1000 Hz, approximately 40 watts. 

5. .Power Line Fuse Holder. ‘‘Slo-blo'^ fuse 
ratings for 115 and 230 Vac on adjacent plate. 

6. Line Voltage Selector. Permits operation 
from 115 or 230 Vac. Number showing on 
slider is the selected operating voltage. Cor- 
rect line fuse rating is on plate adjacent to 
fuse holder. 

7. Serial Numb: Plate. Eight- digit serial num- 

ber should be included in any correspondence 
concerning zhe 8745A. 

8. Coaxial Link. Some units are equipped with a 
rear-panel coaxial link. This link may be re- 
moved and additional reference channel elec- 
trical length may be installed to extend the 
reference plane to any desired distance beyond 

, the front-panel connectors. 



Amphenol RF Division, Danbury, Connecticut. 
REFERENCE and TEST channel output ports 
are type N female on Option 01. 



Figure 3-2. Rear Panel Features 
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PORT A SELECTED 
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Figure 3~3. Signal Flow Diagrams, Input Port A Selected 
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DC BIAS 
SOURCE 



' SWEEP 
I OUTPUT 
, VOLTAGE 



' BIAS INPUT 




TEST 



REFERENCE 



DEVICE 

UNDER 

TEST 



PHASE ^AMPLITUDE 

RATIO INDICATOR 

HP8405A, ' 
HP84I0A, HP84I2A, 

HP84I3A, HP84I4A 



PHASE i 



I AMPLITUDE 



VERT 



VERT 



HORI'Z 

INPUT 



OSCILLOSCOPE 

DISPLAY** 



J 



* Optional HP 11600A/B or 1 1602 A/B Transistor Fixtures or HP 11604A Universal Extension. 
** For swept measurements with 8410A/8413A. j; 



Figxire 3-5. Block Diagram of Equipment Setup for S-Parameter Measurement 
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Figure 3-6. HP Model 8717A Transistor Bias Supply 









Model 8745A 

, > , ' ■ ^ . , 

3-13. SEMICCNDUCTdR BIAS SUPPLY 
bONNECTION AND ADJUSTMENT. 



3-14. A semiconductor under test may be biased by 
either a Model 8717A Transistor Bias Supply or by a 
dual dc power supply. Instructions for connecting 
and adjusting these power supplies are given in the 
following paragraphs. An 8745A simplified internal 
bias circuit is shown in Figure 3-7. 

3-15. With the HP Model 8717A Transistor Bias Sup- 
ply, bias and bias-sensing connections are selected 
with the 87 17 A front-panel switches, (see Figure 3-6.) 
A cable furnished with the 8717A connects the bias 
supply to the rear panel of the 8745 A. To apply bias 
to the semiconductor under test, perform the following 
steps. 

a. MaJke bias and sense connections from 8745A J1 
(see Table 3-1) to 8717A output; Turn the 8717A bias 
output off. 

b. Select the dial that matches the semiconductor 
under test and snap the dial on the transistor fixture. 
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Ifadiodeis being tested, remove dial and insert diode 
into fixture in either shUnt Or series configuration. 

' / 

c. Rotate the dial to the desired common lead 
configuration. 

d. Set the 87 17A front-panel switches for the same 
configuration. 

e. Plug the semiconductor into the exposed holes 
in the fixture. 

f. Turn the 8717A bias output on. 

g. Set the 87 17 A voltage meter function switch to 
monitor VQg^pjg and adjust the Vce-DS 

the desired collector-emitter or drain-source voltage 
for the semiconductor under test. 



h. Set the 8717A current meter function switch to 
monitor Ie-S adjust the Ie-s control to the de- 
sired emitter or source current. The maximum 
emitter or source current can be limited to 5, 50, 
or 500 mA. 




Figure 3 -7 . Simplified Internal Bias Circuit 



3-7 
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Figure 3-8. Correct Position of Snap-on Dial 
when Using Calibrator 

3-16. Bias with a Dual dc Power Supply. Semi- 
conductors may also be biased with a dual dc power 
supply. For this method a transistor under test can 
be protected against excessive current and excessive 
forward bias with a resistor and two diodes. Two 
series -connected diodes between emitter and base of 
a bipolar transistor as shown in Figure 3-9 will 
prevfmt the forward bias voltage from exceeding the 
voltage drop across the two diodes. A resistor in the 
emitter (source) circuit, selected to limit collector 
(drain) current to a safe amount, will also provide 
temperature stabilization of the bias point. 

3-17. Connect the power supply to the 8745A as 
shown in Figure 3-9. To prevent ground loop problems 
do not connect power supply common to chassis. 
Adjust the power supply as follows: 

a. Set both power supplies to zero V dc. 

b. Select the dial that matches the semiconductor 
under test and snap the dial on the transistor fixture. 
If a diode is being tested, remove dial and insert diode 
into fixture in either shunt or sei-ies configuration. 

c. Ro^te the dial to the desired common lead 
configuration. 



Model 8745A 



d. Plug the semiconductor into the ejqposed holes. 

e. Set supply No. 2 to obtain the desired collector- 
emitter (drain-source) voltage. If a stabilizing re- 
sistor is used, set supply to desired voltage plus the 
voltage drop across the stabilizing resistor. 

f. Adjust supply No. 1 until the desired collector 
(drain) current is obtained. Re, check voltage set in 
step e. When operating with power applied to the 
semi-conductor over an extended period of time ^ 
supply No. 1 may have to be readjusted slightly to 
maintain the desired collector (drain) current. 



Table 3-1. Remote Input (Jl) Connector 
Contact Identification 



— ^ 

Pin Number 


Function 


1 


Chassis ground 


2 


A Bias 


3 


Port B Bias 


6 


Remote S Parameter Select 


17 


Remote Control Select 


18 


Remote Control Common 


19 


Chassis Ground Sense 


20 


Port A Bias Sense 


21 


Port B Bias Sense 


24 


Remote S Parameter Select 


36 


Remote control common 


All others 


No connection 



Table ^-2. Calibration Readout Values 



S- Parameter 


Termination 


Magnitude 


Phase 


S71, S22 


Open 


1 


QO 


Sii, S22 


Short 


1 


180° 


S21, Sj2 


1 ■ ■ ) 

Through 

Section 


1 


0° 
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BIAS SUPPLY CONNECTIONS 



POWER 

SUPPLY 



NPN 



BASE. 



'emitter'' 



COLLECTOR. 



36-PIN REAR-PANEL 
CONNECTOR [REMOTE INPUT 
(SUPPLIED) CONNECTOR 



/ \/t/\ PORT A 



!' Li 






TO 

PORT B 



SEE TABLE BELOW FOR 
CONNECTION DETAIL 



POWER 

supply 



PNP 



BASE. 



EMITTER^ 



COLLECTOR. 



36-PIN f^AR-PANEL 

Irehote input 

(SUPPLIED) CONNECTOR 



A , '.S2V^ TO 

^ PORT A 






SEE TABLE BELOW FOR 
CONNECTION DETAIL 






N CHANNEL 



P CHANNEL 



POWER 

SUPPLY 




36- PIN f^AR-PANEL 

CONNECpR I [remote input 
(SUPPLIED) I CONNECTOR 

“> — r^'/hr — I 

I I I -L. 



TO 

PORT A 






TO 

PORT B 



SEE TABLE BELOW FOR 
CONNECTION DETAIL 



POWER 

SUPPLY 

r— 1 



GATE. 



SOURCE. 



DRAIN. 



36- PIN REAR- PANEL 

CONNECTOR [REMOTE INPUT 
(SUPPLIED) CONNECTOR 






.S UsVL.' TO 

' PORT B 



SEE TABLE BELOW FOR 
CONNECTION DETAIL 




BASE (GATE) 



EMITTER (SOURCE) 



COLLECTOR (DRAIN 

1 4 ' 



*HP;PARTNO. 1251-0084 





REMOTE INPUT Connector Pin Numbers 




EBC (SGD) Base Pattern 


BEC (SDG) Base Pattern 


Common 

Emitter 

(Soui’ce) 


Common 

Base 

(Gate) 


Common 

Collector 

(Drain) 


Common 

Emitter 

(Source) 


Common 

Base 

(Gate) 


Common 

Collector 

(Drain) 


V Pin 2 


jjlQQQIIIIIIIIIII' 


Pin 3 


Pin 3 


Pin 1 


Pin 2 


Pin 1 

,1 /' 


Pin 3 


Pin 2 


Pinl 


Pin 2 


Pin3 


■lIBi 


Pin 2 


Pin 1 


Pin 2 


IIBEEHiiE&ll^^ 



Figure 3/9. Bias Supply Connections for Bipolar and FET Transistors 
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Model 8745A 



SEMICONDUCTOR MEASUREMENT WITH 8405A 



VECTOR VOLTMETER 
HP8405A 



SIGNAL SOURCE 

HP3200B/HPI35I5A 









t • 


J 


RF 

OUT 



I L. 

s 

I 



TERMINATION 
HP 908A tv 



PROBE TEE 
HP II536A 



7mm-N 
ADAPTER' 
HP 1 1524 A 



TERMINATION I 1 

HP908A I 

POWER SPLITTER I 
HP II549A I 



^ PROBE TEE 
/ HP II 536 A 



TERMINATION 

HP908A 



TRANSISTOR 
FIXTURE 
HP II600A,B 

HP II602A,B 



ZERO ADJUSTMENT 



♦Rear-panel coaxial link (HP Part Number 08745-20064). See Paragraph 3-12a. 




Figure. 3-10, Semiconductor Measurement with 8405A Vector Voltmeter Readout (Sheet 1 of 2) 
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C ALIBIUTION DESCRIPTION. Calibratiw , 
sljits of obtaining a reference in«iic0ion lising' a 
termination of known m^nitude a^id phase angle. 
Magnitude and phase reference indications for Cal- 
ibration are given in Table 3-2. An open cii'cuit is 
obtainedby not plugging anything into the transistor 
fixture. Calibrators, either a short, through 
section, or a 50-ohm load, may be, used for more 
accurate calibration. If a calibrator is used, see 
Figure 3-8 for proper positioning of fixture snap- 
on dial and calibrator. For normal calibration, 
only one s parameter with oinly one of the known 
terminations is needed. Calibration for greater 
accuracy is discussed in Paragraph 3-18. 

CALIBRATION PROCEDURE . To calibrate the 
system containing a transistor fixture and 8405A 
Vector Voltmeter readout, perform the following: 

1. Connect equipment as shown in setup opposite. 
If measurements are to be made at more than 
one frequency, make zero adjustment of the 
Vector Voltmeter before connecting the probe 
tee's to the 8745A as follows: 

a/ Connect the signal source to the input port 
of the Model 11549A Power Splitter. 

b. Connect the probe tee' S'. tQ I th^ 

ports of \the power spl^tt^t. Terminate 
probe tee's' with 908A 50V" Cbm loads. 

, , ' ,, 

c. Adjust the 8405A, feHASE METER OFFSET 
to zero, and adjulst/^HASE ZERO for zero 
phase-meter re^dii^ig., 

d. Disconnect the and probe tee's 

from the po^eb' splitter. Connect the RF 
cable to the 874^ ;RF Jn!pUT. Connect the 
probe tee's td thb Jl74M^ 

REFERENCE outpiit and Channel B to the 
TEST output. V 

2 . Set the 8405A tophase lock to the applied signal. 

3. Insert the calibrator to be used (Figure 3-8), 
and select the appropriate s parameter (See 
Table 3-2). 

4. Adjust the signal source RF output to obtain a 
convenient Channel B voltage reference on 
the 8405A. 

NOTE 

For small signal measurements, adjust 
the signal source RF power for minimum 
signal level which will provide the de- 
sired dynamic range. 



5. \ Note Qhannel A magnitude. 

'6. Adjust the 8745A REFERENCE PLANE EX- 
TENSION for the reference indication of the 
calibrator selected (e.g., open circuit, press 
Sjj or Sg2» adjust for 0°). See Table 3-2. 

The system is now calibrated for the frequency of 
the signal source. If measurements are to be made 
at more than one frequency, check for equal ref- 
erence and test channel electrical lengths by 
changing the frequency of the signal source. If 
the electrical lengths are equal, the phase will 
not change with a change in frequency. To equalize 
the electrical lengths, adjust the 8405A PHASE 
ZERO to the appropriate phase reference indi- 
cation at the lowest frequency, then adjust the 
8745A REFERENCE PLANE EXTENSION for the 
same phase reference indication at the highest 
frequency of interest. Repeat these adjustments 
for minimum change in phase. , 



SEMICONDUCTOR BIASING . The semiconductor 
under test must be biased for a given collector- 
emitter or drain-source voltage and a given col- 
lector or drain current. The two voltages required 
may be furnished either by the HP Model 8717A 
Transistor Bias Supply, or by a dual dc power 
supply. Instructions for connecting either bias 
supply to the 8745A arid adjusting it to bias the 
unit under test are given in Paragraph 3-13. 



MEASUREMENT . To measure the s parameters 
of the ieiniconductor under test, perform the 
following: 



1; Select INPUT PORT A or B as indicated on 
the transistor fixture. 

2. Select the S PARAMETER to be measured. 

3. Adjust the signal source RF output to return 
the 8405A Channel A r lgnal to the magnitude 
noted in step 5 of the calibration procedure. 

4. Compute the s parameter magnitude from 



Magnitude = channel B voltage 

reference channel B voltage 



5. Read the phase directly on the 8405A phase 
meter. 



Figure 3-10. Semiconductor Measurement with 8405A Vector Voltmeter Readout (Sheet 2 of 2) 
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Model 8745A 



SEMICONDUCTOR MEASUREMENT WITH 8410A 



NETWORK ANALYZER 

HP84I0A/HP84I4A 
OR HP84I3A 




SIGNAL SOURCE 
no MHz >2GHz 
HP8690/HP8699A 



^ ^ ^ 

♦ • m • • 



3 •• I—— ■ ! ■■■■ 

ec@ o poo 



HP84IIA 



TRANSISTOR 
FIXTURE 
HP II600A.B 

HP II602A, B 



♦Rear-panel coaxial link (HP Part Number 08745-20064). See Paragraph 3-12a. 



Figure 3-11. Semiconductor Measurement with 8410A Network Analyzer Readout (Sheet 1 of 2) 
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SEMICONPUCTOR measurement with 8410A 



CALIBRATION DESCRIPTION. Calibration con- 
sists of obtaining a reference indication using a 
termination of known magnitude and phase angle. 
Magnitude and phase reference indications for 
calibration are given in Table 3-2. An open cir- 
cuit is obtained by not plugging anything into the , 
transistor fixture. Calibrators, either a short, 
through section, or a 50-ohm load, may be used 
for a more accurate calibration. If a calibrator is 
used, see Figure ,3-8 for proper positioning of fix- 
ture snap-on dial and calibrator. For normal 
calibration, only one s parameter with only one of 
the known terminations is needed. Calibration for 
greater accuracy is discussed in Paragraph 3-18. 

CALIBRATION PROCSDURE. To calibrate the 
system containing a transistor fixture and 8410 A 
Network Analyzer readout, perform the following: 

1. Connect equipment as shown in setup opposite. 

2. Set tho signal source to sweep the band Of 
interest. 

3. Set the 8745A to look at the reflection cb- j 
efficient of an open or a short and adjust the 
8745A REFERENCE PLANE EXTENSION to 
cancel out the linear phase error (equal ref- 
erence and test chai:^el electrical lengths). 
For the 8414A, adjust for the smallest cluster. 

If an 8413A with an oscilloscope coinnected to 
its PHASE output is used, adjust for a horizontal 

line. 

{ 

NOTE 

For small signal measurements, adjust 
the signal source RF output for minimum 
signal level required to maintain a phase 
locked condition in the Network Analyzer. 

4. Connect the calibrator to be used. (See 
Figure 3-8.) 

5. If an 8414A is useijl as the readout, adjust the 
8410A controls as follows: 

a. Adjust the PHASE VERNifeR for the refer- 
ence phase indication of the calibrator se- 
lected (e.g. , open circuit, press Sxi or 
®22> adjust for 0 degrees). Seo Table 3-2. 

b. Adjustthe TEST CHANNEL GAIN and AMPL 
VERNIER controls for a magnitude of one. 



6. If an 8413A is used as the readout, set the 
signal source to CVi^ and adjust the 8410A 
controls as follows: 

a. Adjust the PHASE VERNIER control for the 
reference phase indication of the termination 
selected (e.g., open circuit, press S^ or 
S22, adjust for 0°). See Table 3-2. 

b. Adjust the Test CHANNEL GAIN and AMPL 
VERNIER Controls for a 0 dB indication. 
For Sii or S22, the 841 3A indicates r .irn 
loss (0 dB return loss equals a reflection 
coefficient of 1). For S2I and S12, the 
84 13 A indicates gain or loss in dB. 

SEMICONDUCTOR BIASING. The semiconductor 
under test must be biased for a given collector- 
emitter or drain-source voltage and a given 
collector or drailn Current. The two voltages re- 
quired may be furnisljed either by the HP Model 
8717A Transistor Bias Supply, or by a dual dc 
power supply. Instructions for connecting the 
bias supply to the 874 5 A and adjusting it to bias 
the ipit under test are presented in Paragrap|i 3- 13. 

MEASUREMENT. To measure the s parameters 
of the~ semiconductor under test, perform the 
following: 

1. Select INPUT PORT A or B as indicated on the 
transistor fixture. 

■A 

2. Select the S PARAMETER to be measured. 

3. If an 8414A plug-in is used in the 8410A Net- 
work Analyzer, read the magnitude and phase 
from the CRT. 

4. If an 8413A is used in the 8410A the amplitude 
display is relative magnitude in dB of the in- 
cident and refl cted (Sji, S22) or incident and 
transmitted (S21, 8x2) signals. These can be 
converted to reflection I p I or transmission 
lr| coefficients with the following equations: 



1^1 antilog 0. 05 (return loss in dB) 
I T I =s antilog 0. 05 (gain in dB) 



antilog 0. 05 (loss in dB) 



Figure 3-11. Semiconductor Measurement with 84 lOA Network Analyzer Readout (Sheet 2 of 2) 
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Model 8745A 



MICROWAVE HARDWARE MEASUREMENTS WITH 34Q5A 



VECTOR VOLTMETER 
HP 8405 A 



B 



TERMINATION 
HP 908A 



PROBE TEE 
HP 1 1 536 A 



u 



TERMINATION 
HP 908A 



I I 






7mm-N 
ADAPTER 
HP II524A 




lOBA I I 




PROBE TEE 
HP II536A 



POWER SPLITTER 
HP II549A 



TERMINATION 
HP 906A 



TUp- 



un;versal** 

EXTENSION 

HPII604A 










ZERO adjustment 



SIGNAL SOURCE 

HP 3200B/HPI35I5A 











1 


L 


1 • 
• 



OUT 



J 






* Rear panel coaxial Unit (HP Part Number- 11604-20Q21), See Paragraph 3 -12a. 

**When making reflection measurements without the Universal Extension use a 20cm air line. See 
Paragraph 3 -12a. 




r. 




Figure 3-i2. Microwave Hirdware Measurements with 8405A Vector Voltmeter Readout (Sheet 1 of 2) 



3-14 



t 




Model 874 5A 



Section III 



MICROWAVE HARDWARE MEASUREMENTS WITH 8405A 



CALIBRATION DESCRIPTION. Calibration con- 
sists of obtaining a reference indication using a 
termination of known magnitude and phase angle. 
Magnitude and phase reference indications for 
calibration are given in Table 3-2. A through 
section is obtained by connecting the two 11604 A 
Universal Extension arms together. For normal 
calibration, only one s parameter with only one of 
the, known termimitions is needed. Calibration for 
greater accuracy is discussed in Pariigraph 3-18. 



Adjust the signal source RF output to obtain a 
convenient Channel B voltage reference on the 
8405A. 

Note Channel A magnitude. 

Adjust the 8745A REFERENCE PLANE EX-' 
TENSION for the reference indication of the 
selected calibration condition (e.g. , open cir- 
cuit, press S.. or S„„, adjust for 0"). See 
Table 3-2. 



CALIBRATION PROCEDURE . To calibrate the 
system containing a Universal Extension and 8405A 
Vector Voltmeter readout, perform the following: 

1. Connect equipment as shown in test setup 
opposite. If measurements are to be made at 
more than one frequency, make zero adjust- 
ment of t.he vector voltmeter before connecting 
the probe tee^s to the 874 5 A as follows: 

a. Connect the signal source to the input port 
of the Model 11549A Power Splitter. 

b. Connect the probe tee's to the two output 
ports of the power splitter. Terminate 
probe tee*s with 908A 50-ohm loads. 

c. Adjust the 8405A PHASE METER OFFSET 
to zero, and adjust PHASE ZERO for zero 
phase- meter reading. 

d. Disconnect the RF cable and probe tee’s 
from the power splitter. Connect the RF 
cable tothe8745A RF INPUT. Connect the 
probe tee's to the 8745A, Channel A to the 
REFERENCE ouipv*^ “jid Channel B to the 
TEST output. 

2. Set the 8405A to phase lock to the applied signal. 

3. Establish the appropriate calibration condi- 
tion, and select the appropriate input port and 
s parameter. The "appropriate" calibration 
condition for reflection measurements would be 
a short or open where the input port of the de- 
vice under test is to be connected. For trans- 
mission measurements the "appropriate" con- 
dition would be a through connection. 



The system is now calibrated for the frequency of 
the signal source. If measurements are to be made 
at more than one frequency, check for equal ref- 
erence and test channel electrical lengths by 
changing the frequency of the s%nal source. If the 
electrical lengths are equal, the phase will not 
change with a change in frequency. To equalize the 
electrical lengths, adjust the 8405A PHASE ZERO 
to the appropriate phase reference indication at the 
lowest frequency, then adjust the 8745A REFER- 
ENCE PLANE EXTENSION for the Same phase 
reference indication at the highest frequency of 
interest. Repeat these adjustments for minimum 
change in phase. 

MEASUREMENT .^ To measure the s parameters 
of the microwave device under test, perform the 
following: 



Insert the device to be tested between the arms 
of the Universal Extension and select INPUT 
PORT A or B as desired. 

Select the S PARAMETER to be measured. 



3. Adjust the signal source RF output to return 
' the 8405A Channel A signal to the magnitude 

noted in step 5 of the calibration procedure. 

4. Compute the s parameter magnitude from 

Magnitude - "measured channel B voltage 
g ■ reference channel B voltage 

5. Read the phase directly on the 84Q5A phase 
meter. 



Figuire 3-12. Microwave Hardware Measurements with 8405A Vector Voltmeter Readout (Sheet 2 of 2) 
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MICROWAVE HARDWARE MEASUREMENTS WITH 8410A 



NETWORK ANALYZER 
HP 64I0A/64I4A 



SIGNAL SOURCE 
IIOMHz >2GHz 




* Rear-panel coaxial link (HP Part Number 11604-20021). See Paragraph 3-12a. 

♦♦When making reflection measurements without the Universal Extension use a 20cm air line. See 
Paragraph 3-12a. 



Figure 3-13. Microwave Hardware Measurement with 84 lOA Network Analyzer Readout (Sheet 1 of 2) 
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MICROWAVE hardware measurements with 8410A 



CALIBRATION DESCRIPTION. Calibration con- 
sists of obtaining a reference indication using a 
termination of known magnitude and phase angle. 
Magnitude ahd phase reference indications for 
calibration are given in Table 3-2. A through 
section is obtained by connecting the two 11 604 A 
Universal Extension arms together. For normal 
calibration, only one s parameter with only one of 
the known terminations is needed. Calibration for 
greater accuracy is discussed in Paragraph 3-18. 



CALIBRATION PROCEDURE. To calibrate the 
system containing a Universal Extension and 8410A 
Network Analyzer readout, perform the following: 

1. Connect equipment as shown in test setup 
opposite. 

2. Set the signal source to sweep the band of 
interest. 

3. Set the 8745A to look at a reflection coefficient 
of an open or a short and adjust the 874 5 A 
REFERENCE PLANE EXTENSION to cancel 
out the linear phase error (equal reference 
and test channel electrical lengths). For the 
8414A, adjust for the smallest cluster. For an 
8413A with an oscilloscope connected to its 
PHASE output, adjust for a horizontal line. 

4. Connect the termination to be used (Table 3-2). 

5. If an 8414A is used as the readout, adjust the 
Network Analyzer controls as follows: 

a. Adjust the PHASE VERNIER for the refer- 

ence phase indication of the termination 
selected (e.g., through section press Soi or 
Sl2» ^or 0*). 

b. Adjust the TEST CHANNEL GAIN and AMP L 
VERNIER controls for a magnitude of one. 



6. If an 8413A is used as the readout, set the 
signal source to CW and adjust the 8410A 
controls as follows: 

a. Adjust the PHASE VERNIER control for the 
reference phase indication of the termination 
selected (e.g., through section press S2I or 
Si 2, adjust for 0°). 

b. Adjust the TEST CHANNEL GAIN and AMPL 
VERNIER controls for a zero dB indication. 
For Sii and S22 the 8413A indicates return 
loss (0 dB return loss equals a reflectjion 
coefficient of 1). For S21 andSi2the 8413A 
indicates gain or loss in dB. 

MEASUREMENT. To measure the s parameters 

of the microwave device under test, perform the 

following: 

1. Insert the device to be tested between the arms 
of the Universal Extension and select INPUT 
PORT A or B as desired. 

2. Select the S PARAMETER to be measured. 

3. If an 8414A plug-in is used in the 84 10 A Net- 
work Analyzer, read the magnitude and phase 
from the CRT. 

4. If an 841 3A is used in the 8410A the amplitude 
display is relative magnitude in dB of the 
incident and reflected (Sn,S22) or incident and 
transmitted (S21, S12) signals. These can be 
converted to reflection lp| or transmission 
I T I coefficients with the following equations: 

antilog 0. 05 (return loss in dB) 

I T I = antilog 0. 05 (gain in dB) 



antilog 0. 05 (loss in dB) 



I . 



Figure 3-13. Microwave Hardware Measurement with 8410A Network Analyzer Readout (Sheet 2 of 2) 
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Figure 3-14. Typical Polar Plot Showing 
Measured Reflection as the Sum of 
Directivity and Load Vectors 



3-18. INCREASED ACCURACY BY MINIMIZING 
DIRECTIVITY ERRORS. 

3-19. Greatest accuracy for single-frequency, high- 
resolution reflection measurements can be obtained 
by connecting the device under test directly to the 
front-f)anel ports of the 8745A. If it is necessary to 
make connections through an 11604A, air line, or 
coaxial cable, any movement of the 11 604 A swivel 
joints or flexing of coaxial cable will alter the phase 
relations of the reflections in the test setup; there- 
fore, any component inserted between the 8745A and 
the device under test should remain in the same 
position for both calibration and measurements. 

3-20. Directivity errors are not significant unless 
small reflection coefficients are being measured. 
This error can be cancelled at single frequencies 
when necessary. The measured reflection is the 
vector sum of the directivity vector plus the reflec- 
tion coefficient of the device under test (Figure 3-14). 
The error can be calibrated out by using a sliding 
load. Figure 3-15 depicts the sliding load in one 
position at a given frequency. As the sliding load is 
moved, the magnitude of its reflection coefficient re- 
mains constant but the phase of the coefficient changes. 
As the load is, moved its reflection coefficient indi- 
cation rotates in a circle of constant magnitude about 
the directivity vector. The center of this circle is 
the tip of the directivity vector. When the location 
of the center of the circle is known, the error can be 
vectorially subtracted from the measured reflection 
to obtain the reflection coefficient of the device under 
test. 

3-21. On the 8414A polar display, the vector sub- 
traction can be performed directly with the horizontal 
and vertical position controls. Increase the 8410A test 



Model 8745A 




Figure 3-15. Typical Polar Plot Showing Locus of 
Measured Reflection when Sliding Load is Moved 




Figure 3-16. Polar Display Showing Locus of 
Sliding Load Vector with Directivity Cancelled 



channel gain so full-scale reflection on the polar dis- 
ply is suitable for the component you wish to measure 
and perform the following: 

a. For single frequencies above IGHz, setup the 
8745A to measure the desired reflection ccdfficient 
(Sjj or S 22 )- Calibrate the display unit and attach the 
sliding load (HP Model 907A) to the P"45A incident 
power port (INPUT PORT A or B). Slide the load and 
adjust the horizontal and vertical controls until the 
circle rotates about the center of the CRT, as shown 
in Figure 3-16. Directivity is now cancelled for this 
frequency and this test channel gain on the Network 
Analyzer. 

b. For single frequencies below 1 GHz, setup the 
8745A to measure the desired reflection coefficient 
(Sii or S 22 )- Calibrate the display unit and connect 
a low reflection termination (| p| = 0.005 max.), such 
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as a HP Model HOI -909A, to the 8745A incident power 
port (INPUT PORT A or B) at the reference plane. 
Since the magnitude of the Model H01-909A reflection 
is very small, the measured reflection coefficient 
can be considered the directivity vector. Adjust the 
84 J4A horizontal and vertical controls to place the 
dot in the center of the CRT. Directivity is now 
cancelled for this frequency and this test channel 
gain on the Network Analyzer. 

3-22. With either the. 841 3 A or 8405A, the vector 
subtraction must be done manually: 

a. For single frequencies above IGHz, setup the 
8745A to measure the desired reflection coefficient 
(Sii or S 22 ). Calibrate the display unit and attach a 
sliding load (HP Model 907A) to the 874 5 A incident 
power port (INPUT PORT A or B). Slide the load to 
find the maximum magnitude* of ref lection coefficient, 

I pl| . Record |pl | and its phase angle. Slide the load 
to find the minimum magnitude** of reflection co- 
efficient, I p 2| . Record | p 2 | and its phase angle. ,If 
the directivity vector is l,arger than the load reflec- 
tion, the measured phase angle of |pl | and |p2| will 
be the same, as shown in Figure 3-17, and the magni- 
tude of the directivity vector can be determined from; 

I I 

If the directivity vector is smaller than the load 
reflection, the phase angle of |p2| will be 180^ from 
the phase angle of |pl| as shown in Figure 3-18, and 
the magnitude of the directivity vector can be de- 
termined from: 

IP^ I - l»2 I 

2 

Record the magnitude and phase of the directivity 
vector. The phase is the phase , angle of I pi I . The 
directivity yector must be vectorialiy subtracted from 
any reflection measurement at this frequency (see 
step c). 




Figure 3-17. Typical Polar Plot Showing Method 
of Separating Load Vector from Directivity 
Vector when Directivity Vector is Larger 
than Load Vector 

— r "" ' 

* Maximum magnitude; directivity vector plus re- 
flection from sliding load adding in phase. 
**Minimum magnhnide: reflection from sliding load 
180° from directivity vector. 
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Figure 3-18. Typical Polar Plot Showing Method 
of Separating Load Vector from Directivity 
Vector when Directivity Vector is Smaller 
than Load Vector 



■I 

b. For single frequencies below 1 GHz, setup the 
8745A to measure the desired reflection coefficient 
(Sii or S 22 ). Calibrate the display unit and connect 
a low reflection termination! |p| = 0.005 max.), such 
as a HP Model H01-909A,to the 8745A incident power 
port (INPUT PORT A or B). Since the magnitude of 
the Model H01-909A reflection is very small, the 
measured reflection coefficient can be considered 
the directivity vector. Record the phase and magni- 
tude of the directivity vector. This vector must be 
subtracted from any reflection measurement at this 
frequency (see step c below). 



I c. The vector subtraction can be accomplished 
conveniently by performing the subtraction graphically 
(using reflection coefficient, not dB) as shown in 
Figure 3-19. Plot the directivity vector and the 
measured reflection vector on polar graph paper. 
Place a second sheet of polar graph paper over the 
first with the origin of the second graph at the tip of 
the directivity vector, and with thfe vertical and hori- 
zontal axes ' parallel to the vertical and horizontal 
axes of the first graph. Drawa vector from the origin 
(tip of the directivity vector) to the tip of the mea- 
sured vector. This vector is the reflection coefficient 
of the device under test. 



3-23. CALIBRATING OUT THE REFLECTION 
OF THE TRANSISTOR FIXTURE. 

3-24. The reflection of the transistor fixture is sig- 
nificant when the reflection of the device under test is 
very small. The error can be calibrated out at single 
frequencies. Figure 3-20 shows how the fixture re- 
flection can add vectorialiy to the transistor reflec- 
tion. Measure the fixture reflection at a single fre- 
quency by plugging the 50-ohm termination into the 
fixture and measure Sjx and S 22 . Make sure the input 

3-19 
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Figure 3-19. Typical Polar Plot Showing Graph 
Method of Cancelling Directivity 
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Figure 3-20. Typical Polar Plot Showing Measured 
Transistor Reflection as the Sum of Fixture 
and Transistor Reflections 



port of the 8745A is the one that will be used for the 
transistor measurement. Since the magnitude of the 
50-ohm termination's reflection is very small, the 
measured reflection coefficient can be considered the 
fixture reflection plus the directivity vector. 

3-25. When using the Network Analyzer with a polar 
display, the vector subtraction can be performed 
directly with the horizontal and vertical position 
controls on the display. Adjust these controls until 
the dot representing the measured reflection is at the 
center of the display. Fixture reflection is now 
eliminated at this frequency and for this 8410A gain 
setting. When using the Network Analyzer with a 
841 3 A display unit, or the 8405A, the vector sub- 
traction can be performed (using reflection coefficient, 
not dB), as in paragraph 3-22c,by inserting fixture 
plus directivity for directivity. 



3-26. REMOTE S-PARAMETER SELECTION. 

3-27. A thirty-six pin connector on the rear panel 
of the 8745A provides contacts for remote s para- 
meter selection and biasing. Eleven of the thirty-six 
pins are used in the 8745A. The pins and their uses 
are given in Table 3-1. The pins used for remote 
selection are: 

Pin Fund, ion 

17 Remote Select 

6 Remote S Parameter 

Select. 

24 Remote S Parameter 

Select. 

18 and 36 Remote Control Common 



3-28. When remote select pin 17 is open or not con- 
nected to a remote control common (pins 18 or 36), 
the 874 5 A is in the manual mode. In this mode of 
operation the front panel push-buttons are all enabled 
and s parameter select pins 6 and 24 are disabled. 
Para,meters can be selected from the front panel only, 
and either port A or port B can be selected as the 
input port to the device under test. 

3-29. When remote select pin 17 is connected to a 
remote control common (pins 18 or 36), the 8745A is 
in the remote mode. In this mode of operation the 
front-panel pushbuttons are disabled and remote 
s parameter select inputs pins 6 and 24 are enabled, 
allowing s parameter selection through only the remote 
input lines. 

3-30. When the 8745A is set to the remote mode, 
port A is always defined as the input port to the device 
under test. Since the four s parameters are defined 
as: S|j = input reflection coefficient, S21 = forward 
transmission coefficient, S12 = reverse transmission 
coefficient and S22 = output reflection coefficient, the 
input port of the device under test must be clearly 
defined. When a transistor fixture is being used with 
a 8745A,the snap-on dial may indicate that port B is 
to be selected; however, in remote operation port B 
cannot be selected. Nevertheless, results equivalent 
to selecting port B can be obtained. As indicated in 
Figures 3-3 and 3-4, selecting port A and Sji is 
equivalent to selecting port B and S22; therefore, to 
measure Sji remotely when port B is connected to 
the input port of the device under test, remotely 
select 822* 

3-31. The contact closures required for remote 
selection of s parameters are listed in Table 3-3. 
Shorting pin 17 to either of the remote control re- 
turns, pin 18 or pin 36, selects remote programming. 
To select S|^, for example, pins 6 and 24 must be 
open with respect to both of the remote control 
returns. 
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3-32. A typical contact closure circuit is shown in 
Figure 3-21. The 8745A supplies approximately 
+12 Vdc when the contact is open and 12 mA of bur- 
rent flows when the contact is closed. Noise on the 
remote control lines should not exceed 3 volts peak- 
tp-peak in, the open circuit condition and 1.8 volts 
peak-to-peak in the closed circuit condition. 



3-33. CARE OF APC-7 CONNECTORS. 

3-34. RF connections to and from the device under 
test and to the phase-amplitude ratio indicator are 
made with APC-7 style, 50-ohm, 7-mm sexless 
connectors. These connectors should be handled 
with particular care for two reasons: 



a. Continuity through APC-7 connectors is obtained 
by end-to-end contact of the inner and oute^ conduc- 
tors. Consequently, the electrical performance of 
the connector is largely dependent upon the condition 
of these exposed surfaces. 



b. The inner conductors of the front-panel con- 
nectors are attached to directional coupler striplines, 
and any rotational force on the inner conductor may 
result in damage to the directional coupler. 



3-35. Important recommendations about the handling 
and care of the APC-7 connectors are given in 
Figure 3-22. The part of an input connector that is 
most likely to be damaged is the inner conductor 
contact. Since it protrudes slightly beyond the plane 
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of electrical contact, any wiping action of one con- 
nector across the other can damage the contact 
enough to cause a discontinuity. The risk of this kind 
of damage can be minimized, as stated in Figure 
3-22, by always having the coupling sleeves on the 
input port connectors fully extended. 

3-36. CONTACT REPLACEMENT. 

f I ' . 

3-37. Replacement inner conductor contacts are avail- 
able from Hewlett-Packard (Part Number 1250-0907), 
and from Amphenol RF Division, Danbury, Connecticut 
(Part Number 131-129). 

3-38. The important precautions that apply to the re- 
placement of inner conductor contacts are these: 

a. Do not disassemble the connector. 

b. Do not apply more than slight inward pressure 
to the inner conductor. 

c. Do not apply ANY twisting force to the inner 
conductor. 

d. Do not attempt to repair contacts. 

e. Do not re-use contacts. 



CAUTION 

Inward pressure or twisting force applied to 
the inner conductor can render the Model 
8745A inoperative. 



Table 3-3. Signal Requirements for Remote S-Parameter Selection 



Parameter 
to be 

measured 


Input connected to 
PORT A 




Input connected to 
PORT B 


Pin 18 or 36 to: 


Lamps 

Lit 


Pin 18 or 36 to: 


Lamps 

Lit 


Pin 24 


Pin 6 


Pih 24 


Pin 6 


Sn 


Open 


Open 


A, Sjj 




Shorted 


Shorted 


A ’«22 


®12 


Open 


Shorted 


A, Sj2 




Shorted 


Open 


A, Sgj 


®21 


Shorted 


Open 


®21 




Open 


Shorted 


®12 


®22 


Shorted 


Shorted 

( 


®22 


— 


Open 


Open 


A,S„ 



Before selecting parameters, setup for remote control by shorting pin 17 to either pin 18 or 36. 
NOTE: There are two requirements for selecting each parameter. 
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REMOTE CONTROL 
OR COMPUTER 



8745A 



TRANSISTOR 

SWITCH 



CONTROL 

VOLTAGE 



+27V 




OUTPUT 



REMOTE CONTROL 
INPUT STAGE 



REAR PANEL 
REMOTE INPUT 
CONNECTOR 









Figure 3-21. Typical Remote Contact Closure Circuit 



3-39. Because of the above considerations, contact 
removal should not be attempted with ordinary; hand 
tools. Only the Hewlett-Packard self-positioning, 
hypodermic-action, contact extractor tool (Part Niim- 
ber 5060-0236) ♦ should be used. This tool exerts\no 
appreciable inward pressure and no twisting force V")n 
the inner conductor. Instructions for removing con- 
tacts are supplied with the tool. 

3-40. No topi is required for installing a replacement 
contact. Insert the contact gently by hand, applying 
only enough inward pressure to snap it into place. 
Then check for proper installation by inspecting the 
contact for even spacing of its four segments. Also, 
test for normal spring action by applying light inward 



♦ Part of APC-7 Connector Tool Kit HP 11591A. 
3-22 



pressure against the end of the contact with a pencil 
eraser. As the pressure is released the contact's 
spring action should cause it to move oi tward. If 
not, the contact is defective and should b; replaced, ,// 



3-41. COUPLING MECHANISMS. 

3-42. The coupling mechanism include j the coup 
nUt and the tv/o-piece coupling sleeve assembly sh ya 
in Figure 3 -22. Both of these parts can be repj! 
using procedures in Paragraph 4-33. 




3-43. ROWER SWITCH LAMP AEPLfCESy^ENT 

r / 

3-44. The lamp that indicates lire power is applied 
to the Model 874 5 A is housed in the POWER switch 
pushbutton. To replace the lamp, unscrew the re- 
taining ring near the front panel, pull out tlfie push- 
button, and remove the lamp. Replacement lamp is 
HP Part Number 2140-0052, L^IP 



, / 



4 



/ 
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OUTER CONDUCTOR 



APC-7 CONNECTORS 



COUPLING NUT 




‘coupling sleeve 



, INNER CONDUCTOR 

Do not twist Inner con- 
ductor. 



-INNER CONDUCTOR 
CONTACT 



SUPPORT BEAD 



USE 



CARE 



To Connect: 



On one connector , r^watjt th'.^ coupling sleeve, 
by turning the coupl;iiig nut counterclockwise 
until the sleeve and hut disengage. 

On the other connMtpr , fully extend the coup- 
ling sleeve by tu/ning the coupling nut clock- 
wise. To er*ga^e Coupling sleeve and coupling 
nut when the sjeeve isj fully retracted, press 
back lightly onihe nut wpile turning it clockwise. 



3 . Push the coimectors f i|/ mly together , and thread 
the coupling nut of the connector with retracted 
sleeve over the extended sleeve. Leave the 
other c p 1 i n g nut in the original position: 
closing t!>e gap between coupling nuts tends to 
loosen the electricrjil connection. / 

"7 -"I 

To Disconnect: / 

1. Loosen the coupling nut of the connector show- 
hig/the wider goM band. 



W/OER 

B/AND 



IMPORTANT: Part the conniectors carefully to 
prevent Mriktng the inner /conductor contact. 



Keep contacting surfaces smooth and clean. 
Irregularities ;md foreign particles cajn degrade 
electrical performance. / 



CGlJPLING SLEEVE 




,v 




CONTACTING 

surface/s 



2. Protect the/ conducting surfaces when the con- 
nector is not use by leaving the coupling 
sleeve extended. 



Use lintiess /material and/or firm-bristled 
brush such ^s toothbrush for clesuiing. If a 
cleaning fluid is needed use isopropyl alcohol. 
IMPORTANT: Do not use aromatic or chlori- 
y'nated hydrdcarbons, esters, ethers, terpenes, 
higher/ alcohols, ketones, or ether-alcohols 
such as benrjene, toluene, turpentine, dioxane, 
gasoline, cellosolve acetate, or carbon tetra- 
chloride. Keep exposure of the connector parts 
to both the cleaning fluid and its vapors as brief 
as possible. 



Figure 3-22. APC-7 Connectors 
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PUSHBUTTON LAMP REPLACEMENT 




m 






LABEL 



LENS 

TAB 



PUSH 

UP 




SIDE VIEW 



DO NOT REMOVE PUSHBUTTON. Remove 
pushbutton lens and label by inserting special 
tool (HP Part Number 4040-0427), soldering 
aid, or small, blunt tool in the slot in the 
bottom of the pushbutton. Press tool forward 
against lens tab to release lens and label. If 
pushbutton comes out see NOTE in Step 3. 

Remove defective lamp. A needle-nose pliers, 
tweezers, or HP 4040-0427 tool can be used 
as an extracting tool. Install new lamp (HP 
Part Number 2140-0241). 



Press lens and label into place in pushbutton 

opening. 

NOTE 

If the pushbutton has been removed: 

a. Reinstall pushbutton, lens and label 
removed. 

b. Insert ihe metal contactor in slot of 
pushbutton as shown. If contactor is 
not inserted properly in slot, switch 
will stay on at all times. 







Figure 3-23. Pushbutton Lamp Replacement 
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SECTION IV 
MAINTENANCE 



4-1. INTRODUCTION. 

4-2. This section provides instructions for per- 
formance testing, troubleshooting, and repairing the 
874 5A, If the serial prefix (the first three numbers 
of the serial number) of your instrument is dif- 
ferent than that listed on the title page of this manual, 
then there are differences between your instrument 
and the instrument described in this manual. See 
Paragraph 1-35. 

4-3. PERFORMANCE TESTING. 



This procedure isolates trouble to either the RF 
I section or relay switching circuits and should be 
performed first. 

4-16. The test point voltages presented in Tables 
6-1, 6-2, and 6-3 are also useful in troubleshooting. 
The power supply voltages of the instruments used 
to take the voltages in the tables were close to 28 V. 
Therefore, if the power supply voltage of your in- 
strument is other than 28 V the test point voltages 
will vary proportionally from those given in the 
tables. 



4-4. PROCEDURES. 

4-5. The procedures in Figure 4-2 check the 874 5A 
performance for incoming inspection, periodic evalu- 
ation, and troubleshooting. The tests can be performed 
without access to the instrument interior. The speci- 
fications of Table 1-1 are the performance standards. 

4-6. TEST EQUIPMENT REQUIRED. 

4-7. The test instruments and accessories required 
to make the performance checks are listed in 
Table 4-4. Test instruments other than the ones 
listed can be used provided their performance equals 
or exceeds the Critical Specifications listed. 

4-8. ADJUSTMENTS. 

4-9. The only adjustment is the digital counter 
friction clutch. The adjustment procedure is given 
in Figure 4-8. 

4-10. TROUBLESHOOTING. 

4-11. TEST EQUIPMENT REQUIRED. 

4-12. The test instruments and accessories required 
for troubleshooting are listed in Table 4-4. Test 
instruments other than those listed can be used 
provided their performance equals or exceeds the 
Critical Specifications listed. 

4-13. PROCEDURES. 

4-14. Always start locating trouble with a thorough 
visual inspection for burned- out or loose components, 
loose connections, or any conditions which suggest 
a source of trouble. Check the fuse to see that it is 
not open. 

4-15. If trouble cannot be isolated to a bad com- 
ponent by visual inspection, the trouble should be 
isolated to a circuit section. Isolation to a circuit 
section can be accomplished by using the trouble- 
shooting procedures in Figures 4-4 through 4-7. 
Figure 4-4 is a general troubleshooting procedure 
and is also useftil as a quick operational check. 



4-17. TRANSISTOR testing: 

4-18. IN-CIRCUIT TESTING. The common causes 
of transistor failures are internal short - and open- 
circuits. In transistor circuit testing the most im- 
portant consideration is the transistor base-emitter 
junction. Like the control grid of a vacuum tube, 
this is the operational control point in the transis- 
tor. This junction is essentially a solid-jjtate diode. 
For the transistor to conduct, the diode must con- 
duct; that is, the diode must be forward biased. As 
with simple diodes, the for ward- bias polarity is 
determined by the materials forming the junction 
Use the transistor symbol on the schematic diagram 
to determine the bias polarity required to forv/ard- 
bias the base-emitter junction. Figure 4-1 shows 
transistor symbols with terminals labeled. Notice 
that the emitter arrow points toward the type N 
material. The other two columns of the illustration 
compare the biasing required to cause conduction 
and cut-off. If the transistor base-emitter diode 
(junction) is forward- biased the transistor conducts. 
If the diode is heavily forward- biased, the transistor 
saturates. However, if the base-emitter dipde is 
reverse- biased the transistor is cut off (open). 




Figure 4 - 1 . Transistor Biasing Characteristics 
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f drq) a a icr^rard-biased emitter- 

collector current. 

; ;|:0r exktt^i^, a gernianium trar^ii^tor has a typical 

0.2-0>3 volt 
is 1 iO mA, and 0.4-0. S Volt 

v^'' '’.'v^'y e(Al8ctor'5ciirrent is 10-100::;.inA/lh ContraistJ^;^^ 

' ■ ‘■.voidrvva^ for silicon 'trar^sistor A' i^^ 

V':"ttoi 0 ;^that types: 'abp^t-O.S-Q^' V 

when cbii,ec^^ and abcwt 0.8-0.9 

volt When 

^ flrst de- 

terihine if the biased for 

ineasurirsg the voltage 
difference between emitter ahd b ^eh using an 

and base: there may be sufficients^ 
current between the , voltmeter leads to; damage the 

. Instead^ measure each voltage separately^^^ 

respect to, a power supply common point (not 
, chassis). \If the emitter-base diode is forward- 
, biasedy checit tor amplilier action by shortr circuiting 

while observir^ collector voltage. 

Circuit elihainates base- emitter bi^ and , 
should cause the transistor tostop cbnducti^^^ 



Table 4- 1. C>ut-pfrGircuit Transistor 
Resistance Measuiem®rts 
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Collector volt^e should then shift tp near the supply 
ypltage. Any difference is due tp leakage current 
through the transistor and, in general, the smaller 
this current, the better the transistor. If collector 
voltage does hot change the transistot has| either 
an emitter- collector short circuit or emitter-base 
open circuit. 

4-20. OUT-bFrCIRCUIT TESTm The two com- 
mon causes of transistor failure are internal short- 
and open- circuits. Remove the transistor from the 
Circuit and usP an' ohmmeter to measure internal 
resiptance. See Table 4-1 for measurement data. 

ijdost phmmeters can supply enough current 
or voltage to damage a transistor. Before 
, using an ohmmeter to measure transistor 
Y forward br^^^.r resistance, check its 

open-circuit i'olt^^ short-circuit cur- 
rent oumut ON THE FcANGE TO BE USED. 
Open-circuit voltage must not exceed 1.5 
volts and short-circuit curent must be less 
than 3 niA/ See Table 4r-2 for safe resistance 
ranges for Some common ohmmeters. 

Table 4-2. Safe Ohmmeter Resistance Ranges 
for Transistpr Measurements 



Transistor 

:'4Y' 'YType ;;';., ^ ^ 


Connect, phmmbter 


I • 

Resm^ance ^ 
(phn^s) 

..Y' ■■ , : "N' -',' 


;,;'' 'POS. '" '; 
lead to 


r— Y— 

'■ 'Neg. ■ ;■ 
lead to 


PNP 

Germa- 

nium 


, ' ' j 

Small ’ 
Si^al 


emitter 

■, 'N > ■ 


,^base* 


260-250 


1 ■ 1 

emitted; 


collector 

S •) 


lOK-lOOK 


Power 

'• . ' 


emitter 


base* 

' 


30-50 


; ' V 1 

emitter 


•i ’ 

collector 

'f '■ 


several 

hundred 


' ■ ' ' ' ' .. 
' ' ,pi4p.; ’" ' 

Silicbn 


Small 

Signal 


emitter \ 


base* 


lOK-lOOK 


') ’ , 

emitter ' 

' ' ■' 


''■l; 

collector 


^very high 
(might 
read open) 



" NPN:''.'-\ 

Silicon 

V. ;■ 

' ' ■», • ' 

\ . 


-' r' j 

Small 

,Signa( 


base 


emitter 


.1K-3K'. 


, ' . ) 

collector 


emitter 


veiy high 
(might 
read open) 


’ ) ' . ' ■ ■ 

• « 

Power 

's . . ) ' 


base 


emitter 


200-1000 


collector 

\ 


emitter 


\ ■ ''■ 

high, often 

greater 
than IM 


=^To test for transistor action/ add collector -base 
shoVt; Measured resi^s^ decrease. 
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. ,1 

Ohm- 

meter 


') 

! 

Range (s) 


Open 

Circuit 

Voltage 


Short 

Circuit 

Current 


Lead 

' 


Color 


Po- 

larity 


HP 4 12 A 
’hP 427A 


Rx IK 
RxlOK 
RxlOOK 
RxlM 
Rx lOM 


l.OV 
l.OV 
l.OV 
1. 0 V 
l.OV 


1 m A 
100 YxA 

10 iiA 

1 pA ■ 
0. 1 (lA 


Red 

Black 


+ 


HP 410C 

\' ■ 

\ 

■'» ' 


RxlK 
Rx lOK 
RxlOOK 
RxlM 
RxlOM 


1.3 V 
1.3 V 
1.3V 
1.3V 
1.3 V 


0. 57 mA 
57 pA 
5.7 pA 
0. 5 pA 
0. 05 pA 


Red 

Black 

( ■ 




HP 410B 


RxlOO 
RxlK 
RxlOK 
Rx lOOK 
RxlM 


1. IV 
1. IV 
1. IV 
1. IV 
1. IV 


1. 1 mA 
110 pA 
11 pA , 
1. 1 pA 
0. 11 pA 


Black 

Red 


, - 1 - 


Simpson 

260 


Rx 100 


1.5 V 


■l! 

1 mA 


Red 

Black 


-t- 


Simpson 

269 


RxlK 


1.5V 


0. 82 mA 


Black 

Red 

■■ 


-I- 


Triplett 

630 


Rx 100 
RxlK 


1. 5V 
1. 5V 


3. 25 mA 
325 pA 


Varies 

with 

Serial 

Number 


Triplett 

310 


RxlO 
RxlOO i 

■■ A 


1.5 V 
1.5V 

V 


750 pA 
75 pA 



\ 
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4-21. REPAIR PROCEDURES. 

4-22. General information and procedures for the 
repair of printed circuit boards pre given in para- 
graphs 4-23 through 4-28. Paragraphs 4-29 through 
4-49 list procedures for the repair or replacement 
of major assemblies and connectors. 

4-23. PRINTED CIRCUIT BOARDS. 

4-24. The printed circuit boards in the 8745A are of 
the plated -through type consisting of metallic con- 
ductors bonded to both sides of insulating material. 
Soldering can be done from either side of the board 
with equally good results. Table 4-3 lists required 
tools and materials. Following are recommendations 
and precautions pertinent to printed circuit repair 
work. 

I 

a. Avoid unnecessary component substitution; it can 
result in damage to the circuit board and adjacent 
components. 

b. Do not use a high-power soldering iron. Ex- 
cessive heat may lift a conductor or damage the 
board. 
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DO NOT USE A SHARP METAL OBJECT SUCH AS 
AN AWL OR TWIST DRILL FOR THIS PURPOSE. 
SHARP OBJECTS MAY DAMAGE THE PLATED- 
THROUGH CONDUCTOR. 

d. After soldering, remove exct JS flux from the 
soldered area and apply a protective coating to 
prevent contamination and corrosion. See Table 4-3 
for recommendations. 

4-25. A broken or burned section of conductor can 
be repaired by bridging the damaged section with a 
length of tinned copper wire. Allow adequate over- 
lap and remove any varnish from etched conductor 
before soldering wire into place. 

4-26. COMPONENT REPLACEMENT. Ageneralpro- 
cedure for replacing a component is as follows: 

a. Remove defective component from circuit board. 

b. Remove spider from mounting holes using a 
suction desoldering aid (Table 4-3) or wooden 
toothpick. 

c. Shape leads of replacement component to 
match mounting hole spacing. 



c. Use a suction device (Table 4-3) or wooden tooth- d. Insert component leads into mounting holes 

pick to remove solder from component mounting holes. and position component as original was positioned. 



Table 4-3. Printed Circuit Soldering Equipment 



Item 


Use 


Specification 


Item Recommended 


Soldering Tool 


Soldering 

Unsoldering 


Wattage ratings: 37. 5 
Tip Temp: 750 - 800" F 
Tip Size: 1/8” OD 


Ungar #776 Handle with 
Ungar #1237 Heating Unit 


Soldering Tip 
general purpose 


Soldering 

Unsoldering 


Shape: chisel 
Size: 1/8” 


Ungar #P LI 13 


De-soldering 

aid 


Unsoldering multi > 
connection components 
(e.g. , sockets) 


Suction device to 
remove molten solder 
from connection 


1 

Soldapullt by the Edsyn 
Company, Arleta, 
California 


Resin (flux) 
solvent 


Remove excess flux 
from soldered area 
before application of 
protective cpating 


Must not dissolve 
etched circuit base 
board material or 
conductor bonding 
agent 


Freon 

Acetone 

Lacquer Thinner 
Isopropyl Alcohol 
(100% dry) 


Solder 


Component replacement 
Circuit board repair 
Wiring 


Resin (flux) core, 
high tin content (60/40 
tin/lead), 18 gauge (SWG) 
preferred 




Protective 

Coating 


Contamination, 
corrosion protection 
after soldering 


Good electrical insulation, 
corrosion -prevention 
properties 

' ' ' 


Silicone Resin such as 
GE DRI-FILM* 88 



♦General Electric Co., Silicone Products Dept. , Waterford, New York, USA 
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DO NOT FORCE LEADS OF REPLACEMENT COM- 
PONENT INTO MOUNTING HOLES, ^harp lead ends 
may damage plated- through conductor. 

NOTE 

Axial lead components, such as resistors 
and tubular capacitors, can be replaced 
without unsoldering. Clip leads near body of 
defective component, remove component and 
straighten leads left in board. Wrap leads of 
replacement component one turn around 
original leads. Solder wrapped connection and 
clip off excess lead. 

4-27. TRANSISTOR REPLACEMENT. A generalpro- 
cedure for replacing a transistor is as follows: 

a. Do not apply excessive heat. See Table 4-3 
for soldering tool specifications. 

b. Use a heat sink such as pliers or hemostat 
between transistor body and hot soldering iron. 

c. When installing a replacement transistor, en- 
sure sufficient lead length to dissipate heat of solder- 
ing by maintaining about the same length of exposed 
lead as used for the original transistor. 

NOTE 

If one of the RF source Relay Driver tran- 
sistors (A3Q11, A3Q12, A3Q13, or A3Q14) 
fails, additional current will be drawn through 
one of the other driver transistors. This 
additional current may not burn out the tran- 
sistor, however, it may damage the tran- 
sistor and a repeat failure may occur within 
the next few vfeeks of operation. Therefore, 

When replacing A3Q11, A3Q12, A3Q13, or 
A3Q14, replace all four trimsistors before 
applying power to the 8745A. 

4-28. DIODE REPLACEMENT. Solid state diodes are 
in many physical forms. This sometimes results in 
confusion as to which lead or connection is for the 
cathode (negative) or anode (positive), since not all 
diodes are marked With the standard symbols. If 
doubt exists as to polarity, an ohmmeter may be 
used to determine the proper connection. It is nec- 
essary to know the polarity of the ohms lead with 
respect to the common lead for the ohmmeter used. 
Ohms lead polarities for some common ohmmeters 
are shown in Table 4-3. When the olimmeter indicates 
the least diode resistance, the cathode of the diode 
is connected to the ohmmeter lead which is negative 
with respect to the other lead. 

NOTE 

Diode replacement instructions are the same 
as those for transistor replacement. 

4-29. RF SOURCE RELAY (All) REPTACEMENT. 

4-30. REMOVAL. To remove All: 

a. Remove top and bottom covers and the right 
rear side-panel Cover. 
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b. Disconnect AlFs green and white wires at 
the A5 assembly. 

c. Loosen connectors of coaxial cables W9 and 
WIO at both ends using a 3/4 inch open-end wrench, 
and remove the cables. 

d. Remove the two screws holding All to the 
rear-panel and remove All. Unsolder the green 
and white wires from All. These wires are to be 
installed on the replacement assembly. 

4-31. INSTALLATION. To install All: 

a. Insert the RF INPUT connector of All through 
th^e rear-panel and secure All to the rear-panel with 
two 6-32 X 5/16 inch screws with internal lock 
washer. Position All so that the side with the 
flat plate is facing the side panel. 

b. Install W9 and WIO and tighten their large 
hex nuts. 

c. Connect the white wire to the top of All and to 
the four post pad on A5 where three other white wires 
are connected. Connect the green wire to the bottom 
of All and to the four post pad on A5 where three 
other green wires are connected. 



4-32. RF SOURCE RELAY (A9 OR AlO) 
REPLACEMENT. 

4-33. REMOVAL. To remove A9 or AlO: 

a. Remove All using instructions in paragraph 
4-30. 

' 1 

b. Remove the two screws holding J1 (36-pin 
connector). 

c. Remove Jl's outer cover and slide the con- 
nector through the rear panel. 

d. If the 874 5 A is equipped with a rear-panel 
coaxial link, remove the coaxial link and disconnect 
each rear-panel connector as follows: 

(1) Remove the large thin nut securing connector 
body to rear panel using a 3/4-inch open- 
end wrench. 

(2) Push connector from inside the 8745A to 
expose the flat surfaces of connector body, 
OTly an 11/16-inch open-end wrench to these 
flat surfaces, and apply a 7/ 16- inch- open-end 
wrench to the small brass hex nut (cable 
terminator) inside the 8745A. Unscrew the 
stainless steel connector body. 

e. Remove the rear panel by removing four screws, 
two in the side panel, and two in the rear panel. 

f. Disconnect all push-on wires from the A5 
assembly. 

g. Remove the A5 assembly by removing its four 
mounting screws. 

h. A9 or AlO may now be removed by unscrewing 
the knurled nut of connector at the directional coupler. 
Unsolder the green and white wires from the t|;oaxial 
switch to be replaced. These wires are to be in- 
stalled on the new assembly. 
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4-34. INSTALLATION. To install A9 or AlO: 

a. Connect the knurled nut of the stainless steel 
connector to the directional coupler. Position the 
relay so that its termination is closest to the sub 
deck. 

b. Mount the A5 assembly to the A9 and AlO 
assemblies with four 4-40 x 1/4 inch pan head 
screws and lock washers (connect the grounding 
lug under the top rear mounting screw). 

I r 

c. Connect the push- on wires to the A5 assembly 
as follows: 

(1) Connect the two orange wires to the pad on 
the A5 assembly marked ORN. 

(2) Connect the two blue wires to the pad on 
the A5 assembly marked ELU. 

(3) Connect the three white' wires to the pad on 
the A5 assembly marked WHT. 

(4) Connect the three green wires to the pad on 
the A5 assembly marked GRI^ 

(5) Connect the violet wires, one from A9 and one 
from AlO, to the A5 pad marked VIO which is 
closest to each coaxial switch, 

d. , Install the rear panel and secure with two 
8-32 X 1/4-inch flat-head screws with lock washers 
in the side panel, and two 6-32 x 5/16-inch pan-head 
screws with lock washers in the rear pat, el. 

e. If the 8745A is equipped with a rear-panel 
coaxial link, replace the rear-pan,9l connectors as 
follows: 

(1) Push the cable, terminator and bead attached, 
through the appropriate rear-pane! hole and 
screw on the connector body. If the nm used to , 
secure the connector body has been n, 'moved, 
replace nut and washer on cable bef ne at- 
taching connector body. 

(2) Apply an 11/16-inch, open-end wrench to the 
flat surfaces on the connector body and tighten 
the' connector body (do not apply exce:ssive 
torque to, connector body or damage to the 
bead may occur). 

(3) Secure the connector to rear panel with large 
thin nut, 

( 

f. Push j 1 (36-pin connector) through hole in 
rear-pan^l, replace Jl^s cover, and secure con- 
nector to the rear panel with two 2-56 x 1/2-inch 
pan head screws. 

g. Replace All using instructions in paragraph 
4-31. 

4-35. DIRECTIONAL COUPLER (DCl AND DC2) 
REPLACEMENT. 

' ' . ’ I ' 

4-36. The directional couplers must be replaced in 
pairs. Refer to parts list for pair part number. 
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4-37. REMOVAL. To remove the couplers: 

a. Remove A9, AlO^ and All using instructions 
in Paragraphs 4-32; and 4-30. 

b. Remove the A£ assembly. 

c. Disconnect cables W7 and W8 from DCl and 
DC2 as follows: 

(1) Remove right rear side panel and carrying 
handle ass<»mb.ly by removing the two side- 
panel screws. 

(2) Remove the two A8 mounting bracket screws. 

(3) Disconnect the stainless steel knurled con- 
nectors of W7 and W8 from DGl and DC2. 

d. Disconnect cables W4 and W5 from A7 as 
follows: 

(1) Loosen the stainless steel knurled connectors 
of W4 and W5 at A7 (Do not attempt to dis- 
connect these connectors with A7 mounting 
bracket secured). 

(2) Remove the two screws from the A7 mount- 
ing bracket. 

(3) Disconnect W4 and W5 connectors from A7. 

1 1 

e. On units not equipped with rear-panel coaxial 

link remove W6 (coaxial cable from line stretcher 
to A8). . " j ' ' ^ ' 

f. Remove the two screws j securing directional 
coupler rear mounting bracket ibottom of instrument). 

!i ' ■ 

g; Remove the four screws, two on top and two 
on bottom, securing the directiona 1 couplers^ front 
mounting bracket, and slide the directional couplers 
out the rear of the instrument. 

h. Disconnect W4 and W5 from DCl and DC2. 

i. Disassemble the directional couplers and their 

mounting brackets as follows: ' 

(1) Remove the stainless steel lock nut and ra- 
taining nut from rear of bracket assembly. 
Remove the rear mounting bracket. 

(2) Remove ^he stainless steel nui from tiie 

coupler retaining bracket, and remove cou- 
plers. i, I 

'1 ' ' ' ' , 

4-38,. INSTALLATION, To install the couplers: 

a. Assemble the. couplers and thuir mounting 
brackets as Mlows: 

' ■ ' ' ' ' '* ■ , ’ 

(1) Insert the APC-7 connectdr end into the front 
, mounting bracket. Position couplers with un- 
painted side up (bottom of front bracket has 
recess for Transistor Fixture guide). 
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(2) Install the coupler retaining bracket and se> 
cure with stainles^j steel 1/4-20 nut. 

(3) Install the rear nliounting bracket and secure 
with 1/4-20 retaining nut and 1/4-20 lock nut. 

b. Connect W4 and W5 to DCl and DC2. Tighten 
connectors with cables positioned so they will mate 
with A7 connectors when assembly is installed in 
instrument. 

c. Slide the directional couplers and mounting 
brackets into place through the rear of the instrument 
and secure the front mounting bracket with four 
6-32 X 1/2 inch flat head screws, two on top and two 
on bottom. Secure the rear mounting bracket with 
two screws on bottom. 

d. Connect W4 aid W5 to A7 and secure A7 
mounting bracket With two 6-32 x 1/2 inch pan 
head screws and clamping bar. 

e. Connect cables W7 and W8 to DCl and DC2 
and secure A8 with two 6-32 x 1/2 inch flat head 
screws and lock washers. 

f. dn units not equipped with a rear-panel co- 
axial link, install W6. 

g. Install the A3 Assembly. 

h. Install A9 and .AlO using instructions in Para- 
graph 4r34 and install All Using instructions in 
Paragraph 4-31. 

4-39. LINE STRETCHER (A6) REPLACEMENT. 

4-40. REMOVAL. To remove line stretcher: 

a. Remove top and bottom covers and the left 
rear side-panel cover. 

b. Remove the REFERENCE and TEST output 
connectors as follows: 



(2) Push connector from inside the 8745A to 
ejq)ose the flat surfaces of connector body, 
apply an 11/16-inch open-end wrench to the 
small brass hex nut (cable terminator) in- 
side the 874'5A. Unscrew the stainless steel 
connector body. 

c. Remove the A7 assembly as follows: 

(1) Loosen the type N connectors of the three 
coaxial cables (W2, W4, and W5) attached 
to the A7 assembly. Do not attempt to dis- 
connect these connectors with the A7 mounting 
bracket secured. 

(2) Remove the two screws from the A7 mounting 
bracket. 
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(3) Disconnect W4 and W5 connectors from the 
A7 assembly. 

w, ■ ■ 

(4) Disconnect and remove W2. 

1 d. Disconnect W13 (W6 on instruments with serial 
numbers prefixed 823-) from the A6 assembly. 

e. Discojtinect and remove W4 and W5. 

f. Remove the front-panel line stretcher crank. 

g. Remove the power on-off pushbutton. 

h. Remove the sub-deck by removing four screws, 
two accessible through the left side panel, and two 
securing the opposite side, accessible from the 
bottom. 

i. Remove the two screws from the line stretcher's 
rear mounting bracket and the two screws from the 
bottom of the front mounting bracket. 

j. Remove the two screws from the top of the front 
mounting bracket. 

k. Slide the line stretcher out the rear of the 
instrument. 

m. Remove W3 and the front and rear mounting 
brackets from the line stretcher. 

4-41. INSTALLATION- To install line stretcher: 

a. Attach the front mounting bracket to the line 
stretcher with three 6-32 x 3/ 16- inch flat head 
screws. 

b. Attach the rear mounting bracket to the line 
stretcher with two 6-32 x 5/16-inch pan head screws. 

c. Connect W3 to the line stretcher and position 
cable so that it will extend through the proper hole 
in the sub-deck when the line stretcher is in place. 

d. Slide the line stretcher and its mounting brackets 
into place through the rear of the instrument and 
secure the front mounting bracket with four 
6-32 X 3/16-inch flat head screws, two on top and 
two on bottom. 

e. Secure the rear mounting bracket with two 
8-32 X 5/16-inch pan head screws. 

f. Install the sub-deck and secure with foiir screws, 

two 6-32 X 1/2-inchpan head screws through the left 
side panel, and the opposite side with two ' 

6-32 X 1/2- inch pan head screws and nuts accessible 
from the bottom. 

g. Install the power on-off pushbutton. Be sure the 
lamp is making good contact by allowing a small 
amount of clearance between the cap nut , and the 
knurled retaining hut. 

h. Install the front panel line stretcher crank. 



(1) Remove the large tbin nut securing conne 
body to rear panel using a 3/4-inch open-lnd 
wrench. (Remove the cross bar above con- 
nectors for access to retaining nuts). 
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i. Connect W2 to the center port of the A7 as- 
sembly. 

j. Connect W4 and W5 to DCl and DC2 and to 
the A7 assembly. 

k. Secure the A7 assembly with two 6-32 x 1/2- 
inch pan head screws and clamping bar. 

m. Connect W13 (W6 bn instruments with serial num- 
bers prefixed 823-) to the line stretcher. 

n. Install the REFERENCE and TEST output con- 
nectors as follows: 



e. Push the replacement contact into the inner 
conductor contact holder until it snaps into place. 
When properly installed, the contact is self- retaining 
and protrudes slightly from the inner conductor, the 
spaces between the contact segments are equal, and 
the flat contacting surfaces form a, uniform ring. 

f. Check for correct installation by inspecting con- 
tact and testing its spring action. To test spring action, 
press lightly inward on the contact with fingernail 
or pencil eraser. As pressure is released the con- 
tact should move outward, or follow, slightly. If not, 
the contact is defective and should be replaced. 



(1) Push the cable, with terminator and bead 
attached, through the appropriate sub- deck hole 
and screw on the connector body (if the nut 
used to secure the connector body has been 
removed, replace nut and washer on cable 
before attaching connector body). 

(2) Apply an 11/ 16- inch open-end wrench to the 
flat surfaces on the connector body and tighten 
the connector body. Do not apply excessive 
torque to connector body or damage to bead 
may occur. 

(3) Secure the connector to rear panel with large 
thin nut. 

p. Install the cross bar and cable clamps. 

q. Secure sub-deck with a 4-40 x 1/4-inch flat 
head screw above both the REFERENCE and TEST 
channel output ports. 

4-42. RF CONNECTOR REPAIR. 

4-43. FRONT PANEL INPUT PORT A AND B. IN- 
PUT PORT A ispart of a directional coupler and so is 
INPUT PORT B. The center conductor of each con- 
nector is soldered to a directional coupler stripline; 
any rotational force on the center conductor may 
damage the directional coupler. Repair of the direc- 
tional coupler requires tuning for directivity and phase 
matching; therefore, field repair is not recommended. 
However, the coimector's inner conductor contact and 
coupling assembly may be replaced. 

I , , 

4-44. For replacing an inner conductor contact a 
contact extractor tool’*' (HP part number 5060-0236) 
is required, to replace an inner conductor contact: 

a. Open jaws of contact extractor tool by pulling 
T-bar toward the black handle. 

b. Holding jaws open, place tool over inner con- 
ductor contact holder, and align jaws with contact 
by pushing tool Onto connector as far as it will go. 

I ' ' ^ ■ , 

c. Without moving tool, allow jaws to close. 

d. Remove contact by gently pulling tool straight 
outward from connector. To release contact from 
tool, reopen jaws. 



’’'Included in the HP 11591AAPC-7 Connector Tool Kit. 




4-45. For replacing a coupling assembly a special 
spanner wrench* (HP part number 5060-0237) and 
open-end, wrench’*' (HP part number 8710-0877) are 
required. To replace a coupling assembly: 

'I 

a. Remove the directional couplers using proce- 
dures in Paragraph 4-37. 

b. Partially extend coupling sleeve to serve as 
guide for spanner wrench. 

c. Place the open-end wrench over the flats on 
the outer Conductor behind the coupling nut. 

CAUTION 

< - 

Do not apply more than 30 in. -lbs of rota- 
tional force in either direction on the outer 
conductor. Any rotiitional force may be 
transmitted to the inner conductor via the 
bead and damage the directional coupler. 

d. Position spanker wrench so both pegs engage 
holes in coupling sleeve assembly. 

e. Press spanner firmly inward against connector 
to prevent wrench from disengaging and damaging 
exposed contacting surface of outer conductor. Un- 
screw sleeve assembly by turning wrench counter- 
clockwise, while holding open-end wrench firmly to 
prevent outer conductor from rotating. 

f. Thread coupling nut onto coupling sleeve. 

g. Thread coupling assembly onto outer conductor 
finger tight. 

h. Fully retract the coupling sleeve, then just start 
to extend it. Place the open-end wrench over the flats 
on the outer conductonj* behind the coupling nut. Then 
extend the coupling nut as far as it will go to obtain 
as much alignment aid as possible for the spanner 
wrench. 

■ .. ' 

i. Press firmly inward on the spanner wrench 
while tightening to prevent the pegs from disengaging 
and damaging the critic.^1 contacting surfaces of the 
connector. Tighten sleeve assembly by turning wrench 
, clockwise, while holding open- end wrench firmly to 
prevent outer conductor from rotating. 

* , \ ‘ 

j. Install directional couplers using procedures 
in Paragraph 4-38. 

I ' ’ ' , ' 4-7 
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4-46. RF INPUT PORT. The RF INPUT port is part 
of the input coaxial switch All. If the input port 
connector is damaged, replace the All Assembly 

using procedures in Paragraph 4-29. 

; 

4-47. REFERENCE AND TEST CHANNEL OUTPUT 
AND REAR-PANEL COAXIAL LINK CONNECTORS. 
To remove a connector refer to Figure 4-2 and; 

a. Remove the large thin nut securing connector 
body to rear panel, using a 3/4-ihch open-end wrench. 

b. Push connector from inside the 8745A to expose 
the flat surfaces of connector body, apply an 11/ 16- 
inch, open-end wrench to these flat surfaces, and apply 
a 7/16-inch open-end wrench to the small brass hex 
nut (cable terminator) inside the 8745A. Unscrew the 
stainless steel connector body. 

c. Remove the bead assembly by pulling it from 
the cable's center conductor. 

d. To remove the cable terminator, hold the cable 
terminator with one open-end wrench and oosen 
the stainless steel lock nut with a second opea-end 
wrench. With the lock nut loose, slide the cable 
terminator off the cable. 



I 



4-48. To replace a connector refer to Figure 4-2 ahd: 

a. Slide the stainless steel lock nut onto the cable. 

b. Slide the cable terminator onto the cable. Be 

sure the cable's outer conductor is seated against 
the shoulder inside the cable terminator. | 

c. Thread the stainless steel lock nut onto the 
cable terminator and tighten the lock nut with one 
open-end wrench while holding the cable terminator 
with another open-end v/rench. 

' <\ 

d. Insert the bead assembly onto the cable's cen- 
ter conductor and seat the bead against the cable 
terminator. 

e. Slide the large, thin connector -securing nut and 
washer onto the cable, and push the cable through the 
hole in the rear panel. Thread the stainless steel 
connector body onto the cable terminator, and tighten 
the connector body with an open-end wrench applied to 
the flats on the connector body. Do not apply more 
than 30 in. -lbs of force to connector body. 

f. Thread the large thin connector securing nut 
onto the back of the connector body and 
tighten securely. 






Figure 4-2. REFEtlENCE and TEST Channel Output and Coaxial Link Connectors Exploded View 
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Table 4-4. Recommended Test Equipment 



Instrument 

)■; . 


Critical Specifications 

1 ' 


Use* 


Recommended 
HP Model 


Sweep Oscillator 


Frequency Range : 0. 1 to 2 GHz 
Output Power: 1 mW minimum into 50 ohms 
Power Variation: 20 dB maximum 
VSWR: 3.1, maximum 


P 


8690A, B/8699B 


Network Analyze^’ 


No substitute may be used 


P 


8410A/8411A/8413A, 
84 14 A 


Time Domain 
Reflectometer 


No substitute may be used 


T 


140A/1415A 


Short 


Connector: Precision 7mm 


P 


11565A 


Low Reflection 
50-ohm Load 


! 

Impedance: 50 ohms 
Power Ratings: 10 mW minimum 
VSWR: 1.01, maximum 
Connector: Precision 7mm 


P 

1 


HO1-909A 

1 


Universal Extension 


, 50-ohm semi-rigid coaxial cable 
with Precision 7mm connectors for 
connecting INPUT PORT A to INPUT > 
PORT B. 

VSWR: 1.06, maximum 


P 


11604A , 


Microwave Power 
Meter 


Frequency Range: 0. 1 to 2 GHz 
Power Range: 0 to -25 dBm 


T 


432A/8478B 
Option 1 1 


DC Volt-Ohmmeter 


Voltage Range: 0 to 30 Volts DC 
Voltage Accuracy: 3% 

Ohms Range: 0 to 100 


T 


427A 


50-ohm Termination 


Impedance: 50 ohms 
Power Rating: 20 mW, minimuni 
Connector: Type N male 
VSWR: 1.1, maxinium 


T 


908A 

, 


Oscilloscope 

f . 

' 

1 


' 

Bandwidth: 500 KHz minimum 
Horizontal External Input: 
Sensitivity compatible with 
Sweep Oscillator sweep output 
voltalge. 


P 


1200A,B 

120B 

130C 


♦ P> Performance Testing 
T = Troubleshooting 

. \ 

; ' . ' . 1 ' 
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DESCRIPTION AND PROCEDURE 



NOTE 

The time required to complete the performance test can be significantly 
reduced by testing across broader frequency ranges than those indicated 
on the 8410A frequency range selector. Most Network Analyzers can 
track input frequencies over more than one octave. Factors involved in 
achieving greater frequency coverage are sweep width and sweep time 
on the sweep oscillator and the settings of the sweep stability and fre- 
quency range selector on the network analyzer. The suggested frequency 
b^ds are: 100 to 400 MHz, 400 to 900 MHz, and 900 MHz to 2. 0 GHz. 

To extend the lower frequency band it may be necessary to adjust the 
8410A frequency range selector to the 1. 0 to 2.0 GHz range. 



SPECIFICATION TESTED 



Directivity; 36 dB (p = 0.016) from 0. 1 to 1.0 GHz 



32 dB (p = 0.025) from 1.0 to 2.0 GHz 



DESCRIPTION 



Directivity is tested using each internal coupler to measure the reflection coefficient of 
a standard termination. The reflection coefficient of the termination is cancelled out at 
single frequencies and the resultant is coupler directivity. 



TEST SETUP 

SWEEP OSCILLATOR 
0.1- 2.0GH2 



^ ^ ^ 

♦ • SA • • 



Ot@ O o. 0 o 



NETWORK ANALYZER 



SHORT 

f 03 



^ — Ci:i 



LOW REFLECTION 
50-OHM LOAD 













HARMONIC fREOUENCY 
CONVERTER 



*HP Part No. 08745-20064 for test units equipped with rear panel coaxial link. 
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Figure 4 -3. Performance Test (Sheet 1 of 6) 
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DESCRIPTION AND PROCEDURE 



(Contd) 



PROCEDURE 7 / 

a. Connect equipment as lijhown in test setup. / , / , / 

b. Calibrate the 84 14 A display as follows; / / 

1. Connect APC-7 short to 874^A Port A and depress pushbuttons A and Sj^.; 

2. Set Sweep Oscillator to automatic s^weep 

NOTE^ 

Most Network Analyzers will phase lock over more than one 
octave. To cover the entire operating range of the 8745A in 
a minimum number of frequency segments, set the Sweep » 

Oscillator end frequencies to cover the broadest segment of 
the 0. 1 to 2. 0 GHz range to which the Network Analyzer will 
phase lock. 

3. Adjust the Network Analyzer and Sweep Oscillator controls for best phase lock 
over the frequency band selected. 

4. Push and hold 8414A BEAM CTR control and adjust HORIZ POS and VERT POS 
controls to place dot in the center of the polar display. 

5. Adjust the 8410A TEST CHANNEL GAIN and AMPLITUDE VERNIER controls 
for a trace on the outer circle pf the CRT graticule. 

c. Remove APC-7 short and replace with 50-ohm termination. 

d. Increase 8410A TEST CHANNEL GAIN by 32 dB for 1. 0 to 2. 0 GHz. This changes 
the full-scale reflection calibration from 1. 0 to 0. 025 (directivity of 32 dB) at the 
outer circle. For 0. 1 to 1. 0 GHz increase the TEST CHANNEL GAIN by 36 dB to 
calibrate the outer circle for reflection coefficient of 0. 016 (directivity of 36 dB). 

NOTE 

The 8414A display is now the combination of coupler directivity 
and reflection coefficient of the 50-ohm termination. 

e. The 8414A display of directivity should be within the outer circle. If the directivity 
does not meet specifications, separate the coupler directivity and reflection 
coefficient of the 50-ohm termination as follows: 

1, Set the Sweep Oscillator to CW and select the frequency which corresponds to the 
point of greatest reflection on the 8414A display. 

2. Insert two or more sections of air line, one at a time, between the 8745A and the 
50-ohm termination to phase the load., Use a grease pencil or felt pen to mark the 
location of the 8414A display for each length of line inserted. Obtain a minimum 

^ of four points and draw ; circle connecting each grease pencil mark. Variations 
from a circle are due to reflections of the air line. The center of this circle is 
the tip of the directivity vector. The magnitude of this point should not exceed 
0. 016 from 0. 1 to 1. 0 GHz, 0. 025 from 1. 0 to 2. 0 GHz. 

f . Repeat steps b through e for other frequency segments as necessary to cover the 
range of 0. 1 to 2. 0 GHz. 

g. Connect APC-7 short to 8745A port B, depress pushbuttons B and S- - , and repeat 

steps b (2) through f. *1 



Figure 4-3. Performance Test (Sheet 2 of 6) 
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^DESCRIPTION AND PROCEDQRE 



spectEication tested 

Load Match: Reflection Coefficient 



V 



< 0.10 « 1 . 22 ), 100-200 ’ ^ 

<0.063 (<1. 13), 200-2000 MHz. ' 



DESCRIPTION ^ / / 

■ ' ' ' ' ' '*) ' '' ■' V' \ / 

Input (test) port VSVVR iStested using the intetnitV c'pim associated with the other port 
in a r efle ctometer setup canceling single /frequencies, if necessary, coupler 
directivity and other reflections. ' / 



TEST SETUP ' / 

SWEEP OSCILLATOR / 

0.1 -2.0 GHz / 



% ^ ^ 

♦ . m . n 



UNIVERSAL 

EXTENSION 



° •• imni n nani 

»ag) O 0 O' O 



NETWORK ANALYZER 

; 



@ • • • 




HARMONIC FREQUENCY 
CONVERTER 



.C/ I SHORT 



LOW REFLECTION 
50-OHM LOAD 



*HP Part Number 08745-20064 for test units equipped with rear-panel coaxial link. 



PROCEDURE 

a. Connect equipment as shown in test setup. , 

b. Calibrate the 8414A display as follows: 

1. Connect APC-7 short to port A arm of Universal Extension and depress 
pushbuttons A and 

2. Set Sweep Oscillator to automatic sweep. 



1 ^ 

2 


' ■ ' ' ' ' j 


Figure 4 -3. Performance Test (Sheet 3 of 6) 1 
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NOTE 

Most Network Analyzers will pha.se lock oyer more than one 
octave. To cover the entire operating range of the 8745A in 
a minimum number of frequency segments, set the Sweep 
Oscillator end frequencies to cover the broadest segment of 
the 0. 1 to, 2. 0 GHz range to which the Network Analyzer will 
phase lock. 

3. Adjust the Network Analyzer and Sweep Oscillator controls for. best phase lock 
over frequency band selected. 

4. Push and hol<^ ,8414A BEAM CTR control and adjust HORIZ POS and VERT POS 
controls to place dot in the center of the polar display. 

5. Adjust the 8410A TEST CHANNEL GAIN and AMPLITUDE VERNIER controls 
for a trace on the outer circle of the CRT graticule. 

Remove the APC-7 short and connect the two arms pf the Universal Extension together 
(8745A port A connected to port B). ^ 

Increase 84I0A TEST CHANNEL GAIN by 20 dB for 0. 1 to 0. 2 GHz. This changes 
the full-scale reflection calibratior from 1. 0 to 0. 1 at the outer circle For 0 2 

to 2. 0 GHz, increase the TEST CHANNEL GAIN by 24 dB to calibrate the outer 
circle for reflection coefficient of 0. 063. 

The 8414A display of reflection coefficient should be within the outer circle If 
tbe reflection coefficient does not meet specifications, separate the Universal 

f coefficient and coupler directivity frorii the reflection coefficient 

of the 8745A as follows: 

1. Set the Sweep Oscillator to CW and select the frequency which corresponds to the 
point of greatest reflection on the 8414A display. 

2. Terminate the main line of the reflectometer with a low reflection load. When 
checking the input reflection of port A: 

(a) Disconnect the Universal Extension from port B and loosen the 
connection at port A. 

(b) Swing the Universal Extension lower connector above the 8745A and 
tighten the connection at port A. 

(c) Connect Low Reflection 50-ohm load to the free connector of the 
Universal Extension. 

When checking the input reflection of port B: 

(a) Disconnect the Universal Extension from port A and loosen the 
connection at port B. 

(b) Swing the Universal Extension upper connector below the 8745A 
and tighten the connection at port B. 

(c) Connect Low Reflection 50-ohm load to the free port of the 
Universal Extension. 



Fi^re 4-3. Performance Test (Sheet 4 of 6) 
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3. Without depressing BEAM CTR adjust 8414A HORIZ POS and VERT POS 

controls to place dot at piC CRT center. ^ 

4. Disconnect the 50-ohm load and reconnect the Universal Extension in the 
normal manner. The 8414A display is now the input reflection coefficient 

! only. The equivalent directivity of this measurement is the return loss 
of the 50-ohm load. 

Connect Short to port B arm of Universal Extension, depress 874 5A pushbuttons 
B and Sjj and repeat steps b (2) through e. 

Repeat steps b through f for other frequency segments as necessary to cover the 
range of 0. 1 to 2. 0 GHz. 



SPECIFICATION TESTED 

Source Match: Reflection coefficient (VSWR) < 0. 057 ( < 1. 12), 0. 11 - 2. 0 Glfz. 



DESCRIPTION 

Source match is tested by measuring the change in magnitude of a maximum reflection 
when the phase of the reflected signal is varied. 



TEST SETUP 



OSCILLOSCOPE 



— » I r* 

L^— t 



VERT 

IN 



SWEEP OSCILLATOR 
0,1 -2.0 GHz 





SWEEP 

OUT 



NETWORK ANALYZER 






iil 



Ai,1PL 

OUT 



SHORT 

-i:b 



'HARMONIC FREQUENCY 
CONVERTER 



*HP Part No. 08745-20064 for test units equipped with rear panel, coaxial link. 



Figure 4-3. Performance Test (Sheet 5 of 6) 
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PROCEDURE 

a. Connect equipment as shown in test setup. 

b. Connect APC-7 short to 8745A port A and depress pushbutidns A and S^ 

c. ' Set Sweep Oscillator to automatic sweep. 



NOTE 

Most Network Analyzers will phase lock over more than 
one octave. To cover the entire operating range of the 
8745A in a minimum number of frequency segments, set 
the Sweep Oscillator end frequencies to cover the broad- 
est segment of the 0. 1 to 2. 0 GHz range to which the 

Network Analyzer will phai5G lock. 

■ ' ' 

d. Adjust the Network Analyzer frequency range selector and sweep stability 
control, the Sweep Oscillator sweep time and sweep width, and the Oscilloscope 
vertical and horizontal positioning controls to display the amplitude output of the 
8413A. 

I 

e. Calibrate tlie Oscilloscope vertical sensitivity to display 0.25 dB,/cm. 

f. Draw the oscilloscope trace on the face of the CRT with a grease pencil. 

g. Remove the APC-7 short and draw the trace of the open circuit on the face 
of the CRT. 

h. The maximum deviation between traces should not exceed 1. 0 dB indicating 
aVSWR<1.12. 

VSWR = antilog 0. 05 (deviation between traces in dB) 

, '■ ^’i' 

i. Repeat steps b through h for other frequency segments as necessary to cover 
the range of 0. 1 to 2. 0 GHz. 

j. Connect APC-7 short to 8745A port B, depress pushbuttons B and Sji, an T repeat 
steps f through h for each frequency segment to cover the range of 0. 1 to 2 GHz. 




Figure 4-3. Performance Test (Sheet 6 of 6) 
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Table 4-5. Performance Test Record 




Test 




' ' •' ■ ’ ' ' 




1 






Number 


Specification Tested 


Limits 


Indication Measured 

I 




'"'.''I;' . 


Directivity 




INPUT PORT A 








( Equival eni Refl ection 


> 36 dB 


, 0.1 


to 




GHz. 


. ) 

\ 


Coefficient) 


( < 0.016) , 


■ 1 


to 




GHz. 




1 ' ' •' 

■\ , ■ ' , ■ , 


' li ■ 




to 


1.0 


GHz. 






>32dB 
(< 0. 025) 


1.0 


to 


2.0 


GHz. 






1 

i . 


INPUT PORT B 










>36dB^ 


0.1 


to 




GHz. 




, i ' 


(< 0.016) 








• 










to 


• 


GHz. 


1' 

"I 


' M 

^ ■, ,/ , 1 


' > r 




to 


1.0 


GHz. 


) 


'l ’ ■ . 

1 , , '■> ‘ \ 


>32 dB 
(< 0.025 ) 


1.0 


to 

) 


2.0 


GHz. 


2 


Load MaUih 




INPUT PORT A 

) 








Rel'lectiofi Coefficient 
(VSWR) 


< 0.1 (< 1.22) 


0.1 


to 


0.2 


GHz. 






< 0. 063 (<1.13 ) 


0.2 


to 




GHz. 




; 

' ' . V ■ 




0.: 


to 




GHz. 










to 


2.0 


GHz. 




' 




j 

INPUT PORT B 










< 0.1 (< 1.22) 


0.1 


to 


0.2 


GHz. 


' 




< 0.063 (< 1.13) 


0.2 


to 




GHz. 










to 




GHz. 










to 


2.0 


GHz. 


3 


Source Match 




INPUT PORT A 




I 






Reflection Coefficient 


< 0.057 (< 1.12) 


0.1 


to 




Griz. 


■ 


(VSWR) 






to 




GHz. 










to 


1.0 


GHz. 








1.0 


to 


2.0 


GHz. 




■ 




INPUT PORT B 












< 0.057 (< 1.12) 


0.1 


to 


0.2 


GHz. 






■ ' 


0.2 


to 




GHz. 










to 




GHz. 










to 


2.0 


GHz. 
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Obtain a reference power level at input to 8745A 

<2W. 

Depress pushbuttons A and and measure 
power at 874 5A port A. Power should be 3 to 
4 dB below reference level. 




a. If no pushbuttons illuminated check +26.5 V 
supply. 

b. If all pushbuttons will illuminate except one, 
troubleshoot associated latching circuit using 
voltages on schematic No. 2. i 

c. If selection cannot be changed by depressing 
other pushbuttons, troubleshoot Q19 Manual 
Disable Inverter circuit using voltages on 
schematic No. 3. 



No I Without changing pushbutton selection measure 
power at port B. Power = 3 to 4 dB below refer- 
ence level. 




Depress pushbuttons B and Sji and measure 
power a,t 874 5A port B. Power should be 3 to 
4 dB below reference level. 



With pushbuttons A and Sji depressed, power 
should come out port A. If power does come 
out port A but the level of power is incorrect, 
troubleshoot the T 7 circuit from RF input to 
port A. Refer to Figure 4-7. 



With pushbuttons A and Sn depressed, power 
should come out port A. If the power is coming 
out port B instead, RF Source Relay All is not 
switching properly. Refer to Figure 4-5 Relay 
Troubleshooting. 



Without changing pushbutton selection measure 
power at port A. Power = 3 to 4 dB below refer- 
ence level. 



With pushbuttons B and Sji depressed, power 
should come out port B. If power does come 
out port B but the level of power is incorrect, 
troubleshoot the RF circuit from RF input to 
port B. Refer to Figure 4-7. 



With pushbuttons Band Sij depressed, power 
should come cut port B. If the power is coming 
out port A instead, RP' Source Relay All is not 
switching properly. Refer to Figure 4-5 Relay 
Troubleshooting. 



Continued 



Figure 4-4. General Troubleshooting (Sheet 1 of 2) 
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Figure 4-4. General Troubleshooting (Sheet 2 of 2 ) 
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NOTE 

All voltages taken with negative lead of voltmeter connected to A7TP2 
(Test Relay WHT/BLK lead). 



I Measure dc voltage at A2TP2. Voltage should be 
+26.5 to +30.0 V. 



Yes 



Troubleshoot A2 Power Supply Assembly. 




1 ■ ■ _■ . . 

Check operation of Test Relay according to the 
following table. 


MEASURE VOLTAGE AT A7TP1 
(WHT/RED LEAD) 


SiELECT 


SELECT 
INPUT PORT 


PARAMETER 


A 


B 




>+26. 5 V 


< +1.0 V 


®12 


>+26.5 V 


<+1.0 V 


®21 


<+1.0 V 


>+26.5 V 


®22 


<+1.0 V 


>+26.5 V 



If one or more voltage reading is incorrect th^ 
trouble could be the Test Relay Driver or its I 
input. Refer to Figure4-6 Test Relay 
Troubleshooting. 




Figure 4-5. Relay Troubleshooting (Sheet 1 of 2) 
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Check operation of Reference and RF Source Relays 
according to the following tables. 


MEASURE VOLTAGE AT A8TP1 
(WHT/BLK/RED LEAD) 


SELECT 

PARAMETER 


SELECT 
INPUT PORT 


A 


B „ 




>+26.5V 


<+1.0 V 


®12 


<+1.0V 


>+26.5 V 


®21 


>+26.5 V 


<+1.0V 


®22 


<+1.0V 


>+26.5 V 




SELECT 

PARAMETER 



MEASURE 
VOLTAGE 
AT A5TP1 
(WHT LEAD) 



SELECT 
INPUT PORT 



MEASURE 
VOLTAGE 
AT A5TP2 
(GRN LEAD) 



SELECT 
INPUT PORT 




■ Sn 


<+0.5 V 


>+26. 5 V 


>+26 V 


<+1.2 V 


®12 


>+26.5 V 


<+0.5V 


<+1.2 V 


>+26 V 


^21 




>+26. 5 V 


>+26 V 


<+1.2 V 


®22 


>+26,5 V 


<+0. 5 V 


<+1.2 V 


>+26 V 




lYes 



The Test Relay has been checked and operates 
normally; therefore, the outputs of the A B 
Select Flip-Flop and S-Parameter Latches are 
correct. An incorrect voltage readihg at the 
Reference or RF Source Relays indicates a 
trouble either in the relay driver or the OR- 
Gates. The OR -Gates are common to both 
relay drivers; therefore, if one or more voltage 
reading at both relays is incorrect trouble- 
shoot the OR-Gates. If incorrectyoltage read- 
ings are present at only one relay troubleshoot 
the associated relay driver. 

NOTE 

Q15 can be damaged if dc resistance 
of ABKl'is too low. Normal resistance 
is 80 to 95 ohms. ReplaceAS if resist- 
ance is <65 ohms, and check Q15. 
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The switching circuits operate normally. 
Refer to RF Section Troubleshooting 
Figure 4-7. 



Figure 4-5. Relay Troubleshooting (Sheet 2 of 2) 
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Continucft 



Figure 4 u. Test Relay Troubleshooting (Sheet 1 of 2) 
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Depress pushbuttons A and Measure volt- No 
age at A3TP15. Voltage should be high. 



Measure voltage at A3TP17. Voltage high. 



Troubleshoot Flip-Flop using voltages on 
schematic No. 2. 



[Replace CR37. 



Depress pushbuttons B and Sjj. Measure volt- Measure voltage at A3TP8 and A3TP9. 
age at A3TP15. Voltage should be low. Voltage low. 



Troubleshoot latching circuit associated with 
high voltage reading using voltages on 
schematic No. 2. 



Troubleshoot Flip-Flop using voltages 
schematic No. 2. 




Troubleshoot Test Relay Driver circuit Q1 7 
and Q18 using voltages on scheniatic No. 4. 

NOTE 

Q17 can be damaged if dc resistance 
of A7K1 is too low. Normal resistance 
is 80 to 95 ohms. Replace A8 if resist- 
ance is < 65 ohms, and check Q17. 



Troubleshoot S 22 Latch circuit using voltages 
on schematic No. 2. 



Replace CR40. 
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Figure 4-6. Test Relay Troubleshooting (Sheet 2 of 2) 
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RF SECTION TROUBLESHOOTING 

To determine the trouble symptom perform the general tiroubleshooting procedure in Figure 4-4. 

Isolating an RF trouble is best accomplished by using a HP Model 141 5A Time Domain Re- 
flectometer (TDR)*. The most probable causes of RF trouble are front-and-rear-panel 
coaxial connectors and the RF, coaxial switches A7 through All. Several symptoms are listed 
below with procedures to help locate the trouble. 



SYMPTOM. 

abnormal. 

PROCEDURE. 



P6wer level at INPUT PORT A 



1. Connect a 50-ohm termination to the 8745A 
RF INPUT port. 

2. Ground the bias filter capacitors by connecting 
a jumper wire from the bias input at A9 to 
chassis ground (violet wire at A5 Assy). 

3. Connect TDR to INPUT PORT A. 

4. Depress pushbuttons A and Sjj. 

5. Waveform “A'^ is a typical TDR presentation 

of a working unit. , 

6. If coaxial switch A9 is in the wrong position 
the TDR presentation will be similar to wave- 
form (line terminated in A9's blocking 
capacitor and 50-ohm load; can be simulated 
by switching from A and S^^ to Band S^p. 

7., If A9 is not making contact the TDR presenta- 
tion will indicate an open as shown in waveform 
“C". 

8. If Al 1 is open or switched to the opposite port 
the TDR presentation will be similar to wave- 
form ''D''. 

9. The trouble may be in a coaxial switch or in 
the assQciated coaxial cable. Before re- 
placing a suspected coaxial switch, remove 
the associated coaxial cable and check it 
separately. 

SYMPTOM. Power level at INPUT PORT B ab- 
normal. 

PROCEDURE. 

1. Connect a 50- ohm termination to the 874 5 A 
RF INPUT port. 

2. Ground the bias filter capacitors by connecting 
a jumper wire from the bias input at AlO to 
chassis ground (violet wire at A5 Assy). 

3. Connect TDR to INPUT PORT B. 

4. Depress pushbuttons B and 

5. Waveform ‘'A' ^ is a typical TDR presentation 
of a working unit. 

6. If coaxial switch AlO is in the wrong position 
the TDR presentation will be similar to wave- 
form ‘'B'" (line terminated in AlO's blocking 



capacitor and 50-ohm load; can be simulated 
by switching from B and to AandS^^,). 

/ 

7. If AlO is not making contact the TDR pre- 
sentation will indicate an open as shown in 
waveform ‘'C'^ 

8. If a|i 1 is opeh or switched to the opposite 
port the TDR presentation will be similar 
to waveform “D". 

9. The trouble may be in a coaxial switch or in 
the associated coaxial cable. Before re- 
placing a suspected coaxial switch, remove the 
associated coaxial cable and check it 
separately. 

SYMPTOM. Power level at REFERENCE or TEST 
channel output port abnormal. 

PROCEDURE. 

1. Disconnect RF input from signal source. 

2. Connect TDR to the, REFERENCE or TEST 
output port. 

3. Waveform ‘‘E'^ is a typical TDR presentation 
looking into the REFERENCE or TEST channel 
connector. 

4. In normal operation A7 and A8 connect an 
output port to the coupled arm of a directional 
coupler regardless of the combination of push- 
buttons selected; therefore, to determine if 
A7 or A8 is switching properly, switch between 
pushbuttons A and B, which should terminate 
the switch into the coupled arm of one coupler’ 
and then the other. Observe the TDR pre- 
sentation closely. It is unlikely that the 
presentation looking at both couplers will be 
identical; therefore, if the presentation doesn't 
change, the co^ial switch is probably not 
switching. Remove the suspected switch and, 
as a further check, measure dc continuity 
through the switch's center conductor while 
applying a 2 tV switching voltage from a power 
supply. 

> , 

5. If A7 or A8 is open or shorted the TDR 
presentation will show an open or a short at 
tjhie input or output of the switch. The open or 
short may be the coaxial cable connector. 
Remove the coaxial cable and check the cable 
separately. 



♦Connect a 20-cm air line (HP 11567A) at the end of the TDR cable to obtain a 50-ohm reference 
on CRT display. 



Figure 4-7. RF Section Troubleshooting (Sheet 1 of 2) 
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RF SECJIOr^ TROUBLESHOOTING (Contd) 

TOR DISPLAYS 



— 

I 


— 1 — \ — 

20cm AIR LINE 
1 ■ 






/ 


/FRONT PANEL 
/ INPUT CONNECTOR 






/ 


j -1 1 

/ /COUPLER 

Z ~ Z J 







RF INPUT 
CONNECTOR 



— -f-AS OR AIO^ 

I I I I 

.W9 OR WIO AND 
EFFECTS OF BIAS 
FILTER INDUCTOR 



Normal EMsplay looking into INPUT PORT A 
or INPUT PORT B with RF INPUT terminated 
in 50 O and Bias Input shorted to chassis. 




HORIZ = IOcm/DIV 



VERT (P)=0.02/DIV 



Normal Display looking into INPUT PORT A or 
INPUT PORT B with A9 or AlO switched to its 
termination 




HORIZ=IOcm/DIV 
VERT (P)=0.02/DIV 





Hssn 



VERT (P)=0.02/D1V 




Looking into INPUT PORT A or INPUT PORT B 
with output connector of A9 or AlO open. 



Looking into INPUT PORT A or INPUT PORT B 
with All switched to the opposite Port. 
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H0RIZ=20cm/DIV 
VERT (P)=O.OI/DIV 



Normal Display looking into REFERENCE 
or TEST Channel Output Port. 



Figure 4-7. RF Section Troubleshooting (Sheet 2 of 2) 
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FRICTION CLUTCH ADJUSTMENT: 

1. Remove the 8745A top cover. 

2. Loosen the two hollow hex-head screws (2) 
holding the collar (1) in position on the shaft. 

3. Hold the collar tightly against the spring 
washer (3) flattening the washer, while tighten- 
ing the hollow hex- head screws (2). 

4. Check the operation of the clutch as follows: 

a. Adjust the REFERENCE PLANE EXTEN- 
SION crank until counter reads all zeros. 



b. Hold thumbwheel to retain zero indication 
and rotate the crank counterclockwise 
Until the stop is reached. Release the 
thumbwheel. 

c. Rotate the crank clockwise until the stop 
is reached. Th^ dial should indicate 15 cm 
or greater. 

I 

d. Rotate the cra»ik counterclockwise until 
the jstop is reached. The counter dial 

' should indicate all zeros again. If the 
dial does not indicate all zeros, readjust 
the friction clutch and repeat this check. 



Figure 4-8. Digital Counter Friction Clutch Adjustment 
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SECTION V 



REPLACEABLE PARTS 



5-1. INTRODUCTION 

5-2. This section contains information for ordering 
replacement parts. Table 5-1 lists parts in alpha- 
numerical order of their reference designations and 
includes the description and HP part number of each 
part, together with any applicable notes. Table 5-2 
lists parts in order of their HP part number and pro- 
vides the following information on each part: 

a. Description of the part (see list of abbreviations 
below) . 

b. Typical manufacturer of the part in a five -digit 
code; see list of manufacturers in Table 5-3. 



c. Manufacturer's part number. 

d. Total quantity used in tlie instrument (TQ column) . 



5-3. Miscellaneous parts are listed at the end of 
Table 5-1. 

5-4. ORDERING INFORMATION. 

5-5. To obtain replacement parts, address order or 
inquiry to your local Hewlett-Packard sales and ser- 
vice office (see list at rear of this manual). Identify 
parts by Hewlett-Packard part number. 

5-6. To obtain a part not listed, include: 

a. Instrument model number. 

b. Instrument serial number. 

c. Description of part. 

d. Function and location of part. 



A 




assembly 


F 


B 


= 


motor 


FL 


BT 


= 


battery 


IC 


C 


- 


capacitor 


J 


CP 


= 


coupler 


K 


CR 


= 


diode 


L 


DL 




delay jiine 


LS 


DS 


= 


device signaling (lamp) 


M 


E 


- 


misc electronic part 


MK 



REFERENCE DESIGNATORS 



- fuse 


MP 


- mechanical part 


= filter 


P 


= plug 


- integrated circuit 


Q 


= transistor 


-- jack 


R 


~ resistor 


- relay 


RT 


- thermistor 


- Inductor 


S 


- switch 


- loud speiiker 


T 


" transformer 


- meter 


TB 


terminal board 


= microphone 


TP 


= test point 



A 




amperes 


H 




AFC 


- 


automatic frequency control 


HDW 


— 


AMPL 


“ 


ampllfiei 


HEX 


a. 








HG 


u. 


BFO 




beat frequency oscillator 


HR 




BE CU 


- 


beryllium copper 


HZ 




BH 




binder head 






BP 


= 


bandpass 


IF 


Z-. 


BRS 


- 


brass 


IMPG 


U: 


BWO 




backward wave oscillator 


INCD 


- 








INCL 




CCW 


- 


counter-clockwise 


INS 




CER 




ceramic 


INT 


■i: 


CMO 


= 


cabinet mount only 


K 




COEF 




coefficient 


r: 


COM 


- 


common 


LH 




COMP 




composition 


LIN 




COMPL 


:= 


complete 


LK WASH 




CONN 




connector 


LOG 




CP 


:= ■ 


cadmium plate 


LPF 




CRT 




cathode- ray tube 






CW 




clockwise 


M 


U; 








MEG 




DEPC 


f. 


deposited carbon 


MET FLM 


S'J 


DR 


^ . 


drive 


MET OX 




ELECT 


s 


electrolytic 


MFR 


u: 


ENCAP 


1C 


encapsulated 


MHZ 




EXT 


-.1 


external 


MlflAT 


- 


F 

FH 

FILH 




farads 
flat head 
fillister head 


MOM 

MOS 

MTG 

MY 




FXD 


= 


fixed 




G 




giga (10®) 


N 


X 


GE 




germanium 


N/C 


u 


GL 




glass 


NE 


X 


GRD 




ground(ed) 


NIPL 


K 



01194-14 



ABBREVIATIONS 



henries 


N/0 




normally open 


hardware 


NOM 


E. 


nominal 


liexagonal 

mercury 

hour(s) 


NPO 




negative positive zer 
(z;ero temperature 
coefficient) 


hertz: 


NPN 




negative-positive- 

negative 


intermediate freq 


NRFR 




not recommended far 


impregnated 






field replact ent 


Incandescent 

include(s) 

insulntion(ed) 


NSR 




not separately 
replaceable 


internal 


OBD 


IE 


order by description 


OH 


= 


oval head 


kilo - 1000 


OX 


e: 


oxide 


left hand 


P 




peak 


linear taper 


PC 


u. 


printed circuit 


lock washer 
logarithmic tiaper 


PF 




picoferads - 10 " 
farads 


low pass filter 


PH BRZ 




phosphor bronze 




PHL 




Phillips 


milli - 10->* 


PIV 


= 


peak Inverse voltage 


meg - lOo 


PNP 




positive-negative- 


metal film 






positive 


metallic oxide 


P/0 


s 


part of 


manufacturer 


POLY 


u; 


polystyrene 


mega hertz: 


PORC 


e: 


porcelain 


miniature 


PCS 


= 


posltion(s) 


momentary 


POT 




potentiometer 


metal o/dde substraie 


PP 


=: 


peak-to-peak 


mounting 


PT 


s: 


point 


"mylar" 


PWV 




peak working voltage 


nano (10"®) 


RECT 




rectifier 


normally closed 


RP 


i:' 


radio frequency 


neon ^ i., 

nickel plate 


RH 




round head or 
right hand 



U 


integrated circuit 


V 


- vacuum, tube, neon 




bulb, photocc.'ll, etc 


VR 


- voltage regulator 


W 


- cable 


X 


- socket 


Y 


- crystal 


Z 


tuned cavity. 




network 



RMO 


rack mount only 


RMS 


root-mean square 


RWV 


reverse working 
voltage 


S-B 


slow-blow 


SCR 


screw 


SE 


selenium 


SECT 


section(s) 


SEMICON - 


semiconductor 


SI 


silicon 


SiL 


silver 


Si; 


slide 


SPG 


spring 


SPL 


special 


SST 


stainless steel 


SR 


' split ring 


STL 


steel 


TA 


tantalum 


Tl) 


time delay 


TGL 


toggle 


THD 


thread 


TI 


titanium 


TOL 


tolerance 


TRIM 


trimmer 


TWT 


traveling wave tube 


U 


micro ^ 10",® 


VAR 


variable 


VDCW 


dc working volts 


W/ 


with 


w 


watts 


WIV 


working inverse 
voltage 


ww 


wlrewound 


W/0 


without 



Model B745A 




Part No. 



Table 5-1. Reference Designation Index 



Description # 



Note 



08745-6050 



ASSY:S-PARAMETER SWITCH 



AlOSl 



2140-0300 



LAMP: INCANDESCENT 18V 0.04A 



A1DS2 

A1DS3 

A1DS4 

A1DS5 

A1DS6 



2140-0,300 

2140-0300 

2140-0300 

2140-0300 

2140-0300 



LAMP: INCANDESCENT 18V 0.04A 
LAMP: INCANDESCENT 18V 0.04A 
LAMP: INCANDESCENT 18V 0.04A 
LAMP: INCANDESCENT 18V 0.04A 
LAMP: INCANDESCENT 18V 0.04A 



AlSl 

A1S2 

A1S3 

A1S4 

A1S5 

AlS6 



NOT SEPARATELY 
NOT SEPARATELY 
NOT SEPARATELY 
NOT SEPARATELY 
NOT SEPARATELY 
NOT SEPARATELY 



REPLACEABLE 

REPLACEABLE 

REPLACEABLE 

REPLACEABLE 

REPLACEABLE 

REPLACEABLE 



08745-6056 



ASSY: POWER SUPPLY 



A2C1 



0180-0097 



C:FXD ELECT 47UF lOX 35VDCW 



A2CR1 



1901-0049 



010DE:SILIC0N 50PIV 



A2CR2 

A2CR3 

A2CR4 

A2CR5 



1901-0049 

1901-0049 

1901- 0049 

1902- 3193 



D10DE:S1LIC0N 50PIV 
D100E:SILICON 50PIV 
OIODE:SILICON 50PIV 
DIODE BREAKDOWN: 13.3V 5 % 



A2Q1 



NOT ASSIGNED 



A2Q2 

A2Q3 

A2Q4 



1854-0039 

1854-0071 

1854-0071 



TRANSISTOR: SILICON 2N3053 
TRANSISTOR: SILICON NPN 
TRANSISTORtSILlCON NPN 



A2R1 



0764-0016 



R:FXD MET FLM 1000 OHM 5S 2W 



A2R2 

A2R3 

A2R4 

A2R5 

A2R6 



0811-1666 

0757-0200 

0698-3136 

0757-0278 

0757-0430 



R:FX0 WW l;0 OHM 5 % 2W 
RSFXD MET FLM IK OHM IS 1/8W 
RiFXD MET FLM 17. 8K OHM IS 1/8W 
R:FXD MET FLM 1.78K OHM IS 1/8W 
R:FXD MET FLM 5.11K OHM IS 1/8W 



A2R7 



0757-0438 



R:FXD MET FLM 5.11K OHM IS 1/8W 



A3 

A3C1 

A3C4 



THRU 



A3CR1 
A3CR 2 

A3CR3 THRU 
A3CR5 



08745-6053 

0150-0093 

0150-0093 

1901- 0044 

1902- 0679 

1901-0044 

1901-0044 



ASSY:RELAY DRIVE 

C:FXD CER 0.01 UF +80-20% lOOVDCW 
C:FXD CER 0.01 UF +80-20% lOOVDCW 

DIOPErSILlCON 20MA/1V 
DIODE BREAKDOWN: 17.4V 5% 
DI0DE:SIL1C0N 20MA/1V 

01 ODE: SILICON 20MA/1V 



# See introduction to this section fur ordering information 












Model 8745A 



Section V 



Table 5-1. Reference Designation Index (Contd) 



IBEISSSOliQii 


^ Part No. 


Description # 


Note 


A3CR6 


1902-0679 


DIODE BREAKDOWN: 17.4V 5% 




A3CR7 


1901-0044 


D10DE:SILIC0N 20MA/1V 




A3CR8 


1901-0044 


DI0DE:SIL1C0N 20MA/1V 




A3CR9 


1901-0044 


D10DE:SII.IC0N 20MA/1V 




A3CR10 


1902-0679 


DIODE BREAKDOWN: 17.4V , 5% 




A3CR11 


1901-0044 


DIODE: SILICON 20MA/1V 




A3CR12 


1901-0044 


DIODEzSILICON 20NA/1V 




A3CR13 


1901-0044 


DIODE rSiLICON 20MA/1V 




A3CRI4 


,1902-0679 , 


blODE BREAKDOWN: 17 . 4V S% 




A3CR15 


1901-0044 


DIODEtSILICON 20MA/1V 




A3CR16 


1901-0044 


DI0DE:SILIC0N 20MA/1V 




A3CR17 


1901-0044 


D10DE:SILIC0N, 20MA/1V 




A3CR18 


1901-0044 


DI0DE:SILIC0N ,^0MA/1V 




A3CR19 


1901-0044 


DIODE:SILICON 20MA/1V 




A3CR20 


1901-0044 


DIODErSILICON 20MA/1V 




A3CR21 


1901-0044 


OIODE:SILICON 20MA/1V 




A3CR22 


1901-0044 


DIODEiSILICON 20MA/1V 




A3CR23 


1901-0044 


DIODE:SILICON 20MA/1V 




A3CR24 


1901-0044 


DIODErSILfCON 20MA/1V 




A3CR25 


1901-0044 

(i 


DIODE:SILICON 20MA/1V 


/ 


A3CR26 


1901-0044 


DIODE:SILICON 20MA/1V 




A3CR27 


1901-0044 


DIODE:SILICON 20MA/1V 




A3CR28 


1901-0044 


DIODE:SILICON 20MA/1V 




A3CR29 


1901-0044 


DirOE:SlLICON 20MA/1V 




A3CR30 


1901-0044 


DIODErSiLICON 20MA/1V 




A3CR31 


1901-0044 / 


DIODE:SIL!CON 20MA/1V 




A3CR32 


1901-0044 / 


DIODErSILICON 20MA/1V 




A3CR33 


1901-0044 / 


OlODErSILICON 20MA/1V 




A3CR34 


1901-0044 / 


D10DE:SILICON 20MA/1V 




A3CR35 


1901-0044 / 


0I0DE:SILIC0N 20MA/1V 




A3CR36 


1901-0044/ 


OIODE:SILICON 20MA/1V 




A3CR37 


1901-0044 


DlODE:SILICON 20MA/1V 




A3CR38 


1901-0044 


D10DE:SILIC0N 20MA/1V 




A3CR39 


1901-0044 


D10DE:SILIC0N 20HA/1V 




A3CR40 


1901-0044 


DIODErSILICON 20MA/1V 




A3CR41 


1902-0041 


0I0DE:BREAKD0WN 5.11V 5% 400MW 




A3CR42 


1901-0049 


D10DE:SILIC0N 50RIV 




A3CR43 


1901-0044 


DIODErSILICON 20MA/1V 




A3CR44 


1901-0044 


DIODErSILICON 20HA/1V 




A3CR45 


1902-0041 


DIODErBREAKDOWN 5.11V 5% 400MW 




A3CR46 


1901-/0049 


DIODErSILICON 50PIV 




A3CR47 


1901/-0044 


DIODE :SIL1C0N 20MA/1V 




A3CR48 


1901-0044 


DI0DE:SILIC0N 20MA/1V 




A3CR49 


190 1-0044 


DIODE :5I,LIC0N 20MA/1V 


' 


A3CR50 


190/l-0044 


DI0DE:SJL1C0N 20MA/1V 




A3CR51 


1901-0044 


DIODE: SILICON 20MA/1V 




A3CR52 


1901-0044 


DI0DE:SILIC0N 20MA/1V 




A3CR33 


1901-0044 


DIODErSILICON 20MA/1V 




A3CR54 


1401-0044 


DIODE.'SILICON 20MA/1V ' . 





# See introduction to this section for ordering information 





Model 8745A 




Part No. 



Table 5-1. Reference Designation Index (Contd) 



Description ^ 



Note 



A3CR55 

A3CR56 

A3CR57 

A3CR58 



1902-3290 

1901-0049 

1901- 0049 

1902- 3290 



DIODE BREAKDOWN:SILICON 31.6V 5 % 
DI3UE:SILIC0N 50PIV 
DlODEzSILICON 50P1V 
DIODE BREAKD0WN:S1L1C0N 31.6V 5 % 



A3Q1 



1853-0020 



TRANSIST0R:S1LIC0N PNP 



A3Q2 
A3Q3 
A3 04 
A3Q5 
A3Q6 



1854-0071 

1853- 0020 

1854- 0071 

1853- 0020 

1854- 0071 



TRANSISTOR^ SILICON NPN 
TRANSISTOR: SILICON PNP 
TRANSISTOR: SILICON NPN 
TRANSIST0R:S1L1C0N PNP 
TRANSISTOR: SILICON NPN 



A3Q7 

A308 

A3Q9 

A3Q10 

A3Q11 



1854-0071 

1854-0071 

1853-0020 

1853- 0020 

1854- 0039 



TRANS1ST0R:SILIC0N NPN 
TRANSISTOR: SILICON NPN 
TRANSISTOR:SILICON PNP 
iiiANSlSTOR: SILICON PNP 
TRANSISTOR:SILICON 2N3053 



A3Q12 

A3Q13 

A3Q14 

A3Q15 

A3Q16 



1853- 0027 

1854- 0039 
1853-0027 

1853- 0027 

1854- 0071 



TRANSISTOR: SILICON PNP 
TRANSISTQR:SILICON 2N3053 
TRANSISTOR: SI LI CON PNP 
TRANSISTOR:$ILICON PNP 
TRANSISTOR: SILICON NPN 



A3Q17 

A3Q18 

A3Q19 

A3Q20 

A3Q21 



1853- 0027 

1854- 0071 
1854-0071 
1854-0071 
1854-0071 



TRANS1ST0R:S1LIC0N PNP 
TRANSISTOR: SILICON NPN 
TRANSISTOR:SILICON NPN 
TRANSISTOR:SILICON NPN 
TRANSISTOR: SILICON NPN 



A3Q22 

A3Q23 

A3Q24 

A3Q25 

A3Q26 



1854-0071 

1854-0071 

1854-0071 

1854-0071 

1854-0071 



TRANSISTOR: SILICON NPN 
TRANSISTOR:SILICON NPN 
TRANSISTOR: SILICON NPN 
TRANSISTOR:SILICON NPN 
TRANSISTOR: SILICON NPN 



A3Q27 



1854-0071 



TRANSISTOR:SILICON NPN 



A3R1 



0757-0442 



R:FXD MET ELM 10. OK OHM 1* 1/8W 



A3R2 

A3R3 

A3R4 

A3R5 

A3R6 



0698-0083 

0698-3155 

U758-0015 

0698-0083 

0698-3155 



R:FXD MET FLM 1.96K OHM IX 1/8W 
R:FXD MET FLM 4.64K OHM IX 1/8W 
R:FXD MET OX 220 OHM 5% 1/2W 
R:FXD MET ^M 1.96K OHM IX 1/8W 
R:FXD MET FLM 4.64K OHM IX 1/8W 



A3R7 

A3R8 

A3R9 

A3R10 

A3R11 



0758-0015 

0698-0083 

0698-3155 

0758-0015 

0698-0083 



R:FXD MET OX 220 OHM 5'i 1/2W 

R:FXD MET FLM 1.96K OHM IX 1/8W 
R:FXD MET FLM 4.64K OHM IX 1/8W 
R:FXD M^T OX 220 OHM 5% 1/2W 
R:FXO MET FLM 1.96K OHM IX 1/8W 



A3R12 

A3R13 

A3R14 

A3R15 



0698-3155 

0758-0015 

0758-0043 

0758-0015 



RsFXD MET FLM 4.64K OHM IX 1/8W 

RsFXD MET OX 220 OHM 5% 1/2W 
R:FXD MET OX 1800 OHM 5 % 1/2W 
R:FXD MET OX 220 OHM 5% 1/2W 



# See introduction to this section for ordering information 
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0 Part No. 


Description # 


Note 


A3R16 


0757-043ia 


R:FXD MET FLM 5. UK OHM IX 1/8W 




A3R17 


0757-0438 


RSFXO MET FLM 5. UK OHM IX 1/8M 




A3R18 


0758-0015 


R:FXD MET OX 220 OHM 5% 1/2W 




A3R19 


0758-0043 


RSFXO MET OX 1800 OHM 5% 1/2W 




A3R20 


0698-0083 


RsFXD MET FLM 1.96K OHM IX 1/8M 




A3R21 


0698-0083 


RsFXD MET FLM 1.96K OHM IX 1/8W 




A3R22 


0757-0442 


RSFXO MET FLM lO.OK OHM IX 1/8W 




A3R23 


0758-0004 


RSFXO MET OX 2700 OHM 5%1/2W 




A3R24 


0757-0442 


RSFXO MET FLM lO.OK OHM IX 1/8W 




A3R25 


0757-0438 


RSFXD MET FLM 5.11K OHM IX 1/8W 




A3R26 


0757-0279 


RSFXD MET FLM 3.I6K OHM IX 1/8W 




A3R27 


0698-0083 


RsFXD MET FLM 1.96K OHM IX 1/8W 




A3R28 


0758-0004 


RsFXD, met ox 2700 OHM 5% 1 / 2 W 




A3R29 


0757-0442 


RsFXD MET FLM lO.OK OHM IX 1/8W 




A3R30 


0757-0442 


RSFXD MET FLM lO.OK OHM IX 1/8W 




A3R31 


0698-3150 


RSFXD MET FLM 2.37K OHM IX 1/8W 




A3R32 


0698-3154 


RsFXD MET FLM 4.22K OHM IX 1/8M 




A3R33 


0758-0004 


RsFXD met OX 2700 OHM 5% 1/2W 




A3R34 


0757-0442 


KsFXO MET FLM lO.OK OHM IX 1/8W 




A3R35 


0757-0442 


RsFXD MET FLM lO.OK OHM IX 1/8W 




A3R36 


0698-3150 


RsFXD MET FLM 2.37K OHM IX 1/8W 




A3R37 


0698-3154 


RsFXD MET FLM 4.22K OHM IX 1/8W 




A3R38 


0757-0199 


RSFXD MET FLM 21. 5K OHM IX 1/8W 




A3R39 


0757-0442 


RSFXD MET FLM lO.OK OHM IX 1/8W 




A3R40 


0698-3156 


RSFXD MET FLM 14. 7K OHM IX 1/8W 




a3R41 


0698-3154 


RsFXD MET FLM 4.22K OHM IX 1/8W 




A3R42 


0757-0199 


RsFXD MET FLM 21. 5K OHM IX 1/8W 




A3R43 


0757-0442 


RSFXD MET FLM lO.OK OHM IX 1/8M 




A3R44 


0698-3156 


RsFXD MET FLM 14. 7K OHM IX 1/8W 




A3R45 


0698-3154 


RsFXD MET FLM 4.22K OHM IX 1/8W 




A3R46 


0757-0199 


RSFXD MET FLM 21. 5K OHM IX 1/8W 




A3R47 


0757-0442 


RSFXD MET FLM lO.OK OHM IX 1/8W 




A3R48 


0698-3156 


RSFXD MET FLM 14. 7K OHM IX 1/8W 




A3R49 


0698-3154 


RSFXD MET FLM 4.22K OHM IX 1/8W 




A3R50 


0757-0199 


RSFXD MET FLM 21. 5K OHM IX 1/8W 




A3R51 


0757-0442 


RSFXD MET FLM lO.OK OHM IX 1/8W 




A3R52 


0698-3156 


RsFXD MET FLM 14.7K OHM IX 1/8W 




A3R53 


0698-3154 


RsFXD MET FLM 4.22K OHM IX 1/8W 




A3R54 


0757-0438 


RsFXD MET FLM 5. UK OHM IX 1/8W 




A3R55 


0757-0438 


RsFXD MET FLM 5. UK OHM IX 1/8W 




A3R56 


0757-0462 


RSFXD MET FLM 75. OK OHM IX 1/8W 




A3R57 


0698-0083 


RsFXD MET FLM 1.96K OHM IX 1/8M 




A3R58 


0757-0438 


RSFXD MET FLM 5. UK OHM IX 1/8W 




A3R59 


0758-0003 


RSFXD MET OX 1000 OHM 5% 1/2W 




A3R60 


0757-0460 


RsFXD MET FLM 61.9K OHM IX 1/8W 


' 


A3R61 


0698-3449 


RsFXD MET FLM 28.7K OHM IX 1/8M 




A3R62 


0757-0442 


RSFXD MET FLM lO.OK OHM IX 1/8W 




A3R63 


0757-0462 


RsFXD MET FLM 75. OK OHM IX 1/8W 




A3R64 


0698-0083 


RsFXD MET FLM 1.96K OHM IX 1/8W 


1 

i 



# See introduction to this section for ordering information 
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IBErffliSSiM 


0 Part No. 


Description # 


Note 


y 

A3R65 


0757-0438 


R:FX0 MET FLM 5.1 IK OHM IX 1/8W 




A3R66 


0758-0003 


R:FXD MET OX 1000 OHM 5% 1/2W 




A3R67 


0757-0460 


R:FXD MET FLM 61. 9K OHM IX 1/8W 




A3R68 


0698-3449 


R:FXD MET FLM 28. 7K OHM IX 1/8W 




A3R69 


0757-0442 


R:FXD MET FLM lO.OK OHM IX 1/8W 




A3R70 


0757-0280 


R:FXD MET FLM IK OHM IX 1/81' 




A3R71 


0757-0280 


R:FX0 MET FLM IK OHM IX 1/8W 




A3R72 


0757-0458 


R:FXD MET FLM 51. IK OHM IX 1/8W 




A3R73 


0698-0083 


R:FXD MET FLM 1.96K OHM IX 1/8H 




A3R74 


0758-0063 


R:FXD MET OX 1600 OHM 5% 1/2W 




A3R75 


0757-0200 


, R:FXD met FLM 5.62K OHM IX 1/8W 




A3R76 


0698-3160 


R:FXD MET FLM 31.6K OHM IX 1/8W 




A3R77 


0603-3615 


R:FXO COMP 360 OHM 5X 1/4W 




A3R78 


0698-0083 


R:FXD MET FLM 1.96K OHM IX 1/8W 




A3R79 


0757-1078 


R:FXD MET FLM 1.47K OHM IX 1/2W 




A3R80 


0757-0014 


R:FXD met FLM 511 OHM IX 1/2W 




A3R81 


0757-0458 


R:FXD MET FLM 51. IK OHM IX 1/8W 




A3R82 


0698-0083 


R:FXD met FLM 1.96K OHM IX 1/8W 




A3R83 


0758-0034 


R:FXD MET OX 2400 OHM 5% 1/2W 




A3R8A 


0758-0034 


RsFXDMET’OX 2400 OHM 5% 1/2W 




A:iM85 


0698-0083 


R:FXD MET FLM 1.96K OHM IvX 1/8W 




A4 


00745-6057 


ASSY: INTERCONNECT 




A4XA2 


1251-0213 


CONNECTOR-PC 15 CONTACTS 




A4XA3 


1251-1886 


CONNECTOR: PC 30 CONTACTS 




A5 


00745-6024 


ASSY:BIAS FILTER 




A5C1 


0180-2210 


C:FXD AL ELECT 2 UF +50-10‘-ii 150VDCW 




A5C2 


0180-2210 


C:FXD AL ELECT 2 UF +50-10% 150VDCW 




A5C3 


0180-2210 


C.;FXD AL ELECT 2 UF +50-10% 150VDCW 




A5C4 


0180-2210 


C:FXD AL ELECT 2 UF +50-10% 150VDCW 




A5R1 


0683-1055 


R:FXD COMP 1 MEGOHM 5% 1/4W 




A5R2 


0683-1055 


R:FXD COMP 1 MEGOHM 5% 1/4W 




A6 


08745-6001 


ASSY:L1NE stretcher 




A7 


3106-0005 


SUlTCisCOAXIAL SPOT 24V 

' 1 






08745-0039 


BRACKET SUPPORT 






08745-0041 


BAR:CLAMP1NG 




A8 


3106-0005 


SN1TCH:C0AX1AL SPOT 24V 






08745-0019 


BRACKET: SUPPORT 






08745-0042 


BAR:CLAMPING 




A9 


08745-6102 


ASSY:RF SOURCE RELAY 




AlO 


08745-6102 


ASSYrRF SOURCE RELAY 




All 


O 

lf\ 

00 

o 


ASSY: INPUT RF SOURCE RELAY 




Cl 


0180-0369 


C:FXD ELECT 2800 UF +75-10% 60VDCW 
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C2A 


0150-0119 


C:FXD CER 2 X 0.01 UF 20% 250WVAC 


C2B 




PART OF C2A 


DCl 


08745-6009 


DIRECTIONAL COUPLERCPA I R) 


■ 


08745-0040 


SUPPORT BRACKET :REAR 




08745-2055 


GUIDE:FRONT 




08745-2054 


CLAMP EQUAL1ZER:REAR 


0C2 




PART OF DCl 


DSl 

i 


2140-0052 


LAMP:GL0W 


FI 


2110-0336 


FUSE:CARTRIDGE 0.8 AMP 250V SLOW-bLOW(?30V) 




2110-0340 


FUSE:CARTRIDGE 0.4 AMP SLON BLOW 


J1 


1251-0085 


C0NNECT0R:FEMALE 36-PlN MINAT 


J2 


1251-0148 


connector:ac 3-prong male 


PI 


1251-2261 


C0NNECT0R:PC 15 PIN 


Q1 


1854-0072 


TRANSISTOR: SILICON NpN 2N3054 




08745-0043 


BRACKET:HEAT SINK (BLACK) 




0340-0092 


INSULATOR:FEED-THRU 




08745-0044 


BAR:CLAMPING 




1200-0092 


BUSHING:TRANSISTOR ; 


Rl 


0683-4735 


R:FXD COMP 47K OHM 5X 1/4W 


SI 


3101-1248 


SWITCHrPUSHBUTTON SPOT 


S2 


3101-1234 


SWITCH: SLIDE DPDT 


T1 


9100-2728 


TRANSFORMER :24.4V 




0380-0719 


STANDOFF: 8-32 TAP 




08745-0037 


BRACKET: SUPPORT 


W1 


8120-1348 


CABLE ASSY: POWER CORD 


W2 


08745-20062 


ASSY:CABLE TEST OUT TO A7 




5040-0273 


1NSULAT0R:RF CONNECTOR 




08742-2022 


PIN:FEMALE 




08745-2047 


TERMINATOR: HYBRID 


W3 


08745-2038 


ASS\:CABLE (REF OUT TO A6) 




5040-0273 


1NSULAT0R:RF CONNECTOR 




08742-2022 


PIN:FEMALE 




08745-2047 


TERMINATOR: HYBRID 


W4 


08745-2035 


. ASSY:CABLE A7 TO DCl 


U5 


08745-2036 


CABLE ASSY 






A7 TO bC2 


W6 




■ 

NOT ASSIGNED 


M7 


08745-2035 


CABLE ASSY 






A8 TO DCl 


W8 


08745-2036 


CABLE ASSY:A8 TO DC2 


W9 


08745-2034 


CABLE ASSY:A9 TO All 


WIO 


08745-2033 


CABLE assy: AID TO All 


Nil 


08745-20060 


CABLE ASSY: A8 TO REAR PANEL 


W12 


08745-20064 


■ CABLE ASSY:REAR PANEL COAXIAL LINK 


W13 


08745-20063 


CABLE ASSY: REAR PANEL TO A6 

^ 1 


XF 1 


1400-0084 


FUSEHOLDER: EXTRACTOR POST TYPE 



# See introduction to this section for ordering information 
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Table 5-1. Reference Designation Index (Contd) 



Part No. Description # 



Note 








08745-2028 

08745-0008 

2370-0013 

08745-00048 

08745-0018 

08745-0016 

08745-0013 

08745-00046 

08745-0017 

08745-2002 

5060-0222 

5060^0766 

2550-0016 

5000-0098 

2370-0020 

5000-0099 
5060-0767 
5000-0051 
08745-0009 
2370-0013 
6960-0002 
'' ■;'« 

1490-0030 

5060-0775 



IH 









.17) CIB) (15 





-——(5 





Figure 5-1. Cabinet Parts 

REFER TO FIGURE 5-2 MODEL 8745A FRONT PANEL ASSY 

BRACE: TOP 

TOP COVER ASSY 

SCREW: SST FLAT HD PHL DR 6-32 X 3/8” 

SUB-DECK 

» 

FILLER PIECE SIDE FRAME 

FILLER PLATE 

COVER: TOP, REAR CORNER 

REAR PANELCUNITS EQUIPPED W/COAXIAL LINK) 

REAR PANELCUNITS NOT EQUIPPED W/COAXIAL LINK) 

FRAME ASSY 
HANDLE ASSY 
RETAINER:HANDLE ASSY 
SCREWrSST BH8-32 X 5/16” 

REAR SIDE COVERCNON PERFORATED) 

SCREW:SST FH PHL DR 6-32 X 3/16” 

FRONT SIDE COVER(PERFORATED) 

FOOT ASSY 

PLATE-FLUTED ALUMINUM 
BOTTOM COVER ASSY 

SCREW: SST FLAT HD PHL DR 6-32 X 3/8” 

PLUG HOLE: 0.5” DIA 

STAND: TILT 
KIT: RACK MOUNT 



# See introduction to this section for ordering information 
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Table 5-1. Reference Designation Index (Contd) 



Part No. 



Description # 



Note 




Figure 5-2. Front Panel Assy 



1 


08745-2001 


PANEL FRAME: TOP-BOTTOM 


2 


08745-2020 


' TRIMrUPPER FRAME 


3 


08745-2019 


TRIM: LOWER FRAME 


4 


0370-0766 


END cap: RIGHT 


5 


0370-076,7 


PUSHBUTTON: SWITCH, GRAY 


6 


0370-0802 


LENS: PUSHBUTTON 


7 


5000-6453 


LABEL: PUSHBUTTONCB) 




5000-6452 


label: PUSHBUTTONCA) 




5000-6400 


label: PUSHBUTTONCS 1 1) 




5000-6401 


label: PUSHBUTTONCS 12) 




5000-6402 


LABEL:PUSHBUTT0NC521) 


1 


5000t6403 


label: PUSHBUTTONCS 2 2) 


8 


0370-0765 


END CAP: LEFT 


9 


6960-0010 


PLUG HOLE:0.625”DIA 


10 


5040-0204 


bezel: COUNTER 


11 


08745-00047 


FRONT PANEL 

1 ^ . 

1 ' ■ , ]■ 

>> , 

• 



# See introduction to this section for ordering information 
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Section V 



Reference 

Designation 



^ Part No. 



Table 5-1. Reference Designation Index (Contd) 

Description ^ 



Note 



PANEL 





Figure 5-4. REFERENCE and TEST Channel Output and Coaxial Link Connector Parts 



1 


0590-0035 


NUTrCLAMP SST FOR 1/4" SHAFT 


2 


' 08745-2021 


CABLE: TERMINATOR 


3 , " 


2950-0079 


NUT: HEX 5/8-24 THREAD 


4 


2190-0493 


WASHER .-FLAT FOR 5/8" DIA SHAFT 


5 


08741-2010 


CENTER CONDUCTOR: TERMINATOR 


6 


5040-0306 


BEAD . 


7 


1250-0816 


CONTACT:HOLDER 


8 


08745-2047 


CONNECTOR BODY: SST 



# See introduction to this section fur ordering information 
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Part No. 



0150-0119 

0150-0093 

0180-0097 

0180-0369 

0180-2210 

0340-0092 

0370-0767 

0370-0802 

0380-0719 

0683-1055 

0683-3615 

0683-4735 

0698-0083 

0698-3136 

0698-3150 

0698-3154 

0698-3155 

0698-3156 

0698-3160 

0698-5449 

0757-0199 

0757-0200 

0757-0278 

0757-0279 

0757-0280 

0757-0438 

0757-0442 

0757-0458 

0757-0460 

0757-0462 

0757-0814 

0757- 1078 

0758- 0003 
0758-0004 
0758-0015 
0758-0034 
0758-0043 
0758-0063 

0764-0016 
0811-1666 
1200-0092 
1251-0085 
1251-0148 
1251-0213 
1251-1886 
1251-2261 
1400-0084 
1853-0020 
' 1853-0027 

1854-0039 

1854-0071 

1854-0072 

1901-0044 

1901- 0049 

1902- 0041 
1902-0679 
1902-3193 
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Table 5-2. Replaceable Parts 



Description # 


Mfr. 


Mfr. Part No. 


C:FXC) CER 2 X 0.01 UF 20% 250WVAC 


562 b 


36C219A 


C-.FXD CER 0.01 UF -»-80-20% lOOVDCW 


,91418 


. TA 


C:FXD elect 47 UF 10% 35VDCW 


56289 


150D476X9035S2 


C:FXD ELECT 2800 UF +75-10% 60VDCW 


56289 


D39823 


ClFXD ELECT 2 UF +50-10% 150VDCW 


28480 


0180-2210 


insulator: FEED-THRU 


98291 


FT-E-12 


pushbutton: SWITCH^GRAY 


28480 


0370-0767 


lens: PUSHBUTTON 


28480 


.0370-0802 


standoff: 8-32 TAP 


00000 


OBD 


R:FXD comp 1 MEGOHM 5% 1/4W 


01121 


CB 1055 


R:FXD comp 360 OHM 5% 1/4W 


01121 


CB 3615 


R:FXD COMP 47K OHM 5% 1/4W 


01121 


CB 4735 


R:FXD MET FLM 1.96K OHM 1% 1/8W 


28480 


0698-d083 


R:FXD MET FLM 17.8K OHM 1% 1/8W 


28480 


0698-3136 


R:FXD MET FLM 2.37K OHM 1% 1/8W 


28480 


0698-3150 


R:FXD MET FLM 4.22K OHM 1% 1/8W 


28480 


0698-3154 


R:FXD MET FLM 4.64K OHM 1% 1/8W 


28480 


0698-3155 


R:FXD met FLM 14. 7K OHM 1% 1/8W 


28480 


0698-3156 


R:FXD MET FLM 31. 6K OHM 1% 1/8W 


28480 


0698-3160 


R:FXD met FLM 28. 7K OHM 1% 1/8W 


28480 


,0698-3449 


R:FXD met FLM 21.5K OHM 1% 1/8'W 


28480 


0757-0199 


R:FXD met FLM 5.62K OHM 1% 1/8W 


28480 


0757-0200 


R:FXD MET FLM 1.78K OHM 1% 1/8W 


28480 


0757-0278 


r:fxd met FLM 3.I6 K ohm 1% 1/8W 


28480 


0757-0279 


R:FXD met FLM IK OHM 1% 1/8W 


28480 


0757-0280 


R:FXD MET FLM 5.11K OHM 1% 1/8W 


28480 


0757-0438 


R:FXD met FLM lOK OHM 1% 1/8W 


28480 


0757-0442 


R:FXD met FLM 51. IK OHM 1% 1/8W 


28480 


0757-0458 ; 


R:FXD met FLM 61.9K OHM 1% 1/8W 


28480 


0757-0460 ' 


R:FXD met FLM 75. OK OHM 1% 1/8W 


28480 


0757-0462 


R:FXD MET FLM 511 OHM 1% 1/2W 


28480 


075>-08l4 


R:FXD met FLM 1.47K OHM 1% 1/2W 


28480 


0757-1078 j 


R:FXD MET OX 1000 OHM 5% 1/2W 


28480 


0758-0003 


r:fxd met ox 2700 ohm 5% 1/2W 


28480 


07,58-0004 


R:FXD MET OX 220 OHM 5% 1/2W ' 


28480 


0758-0015 


R:.FXD met ox 2400 OI^M 5% 1/2W 


28480 


0758-0034 


R:FXD MET OX 1800 OHM 5% 1/2W > 


28480 


0758-0043 


R-.FXp MET OX 1600 OHM 5% 1/2W 


28480 


0753-0063 


R:FXD met FLM 1000 OHM 5% 2W 


28480 


0764-0016 


R:FXD WW 1.0 OHM 5% 2W 


28480 


0811-1666 


BUSHING: TRANSISTOR 


02735 


495334 1 


CONNECTOR: FEMALE 36-PIN MINIATURE 


28480 


1251-0085 


CONNECTOR: AC 3-PRONG MALE 


28480 


1251-0148 


CCNNECTORIPC 15 PIN 


28480 


125 1-02 13, 


CONNECTOR: PC 30 CONTACTS , 


28480 


1251-1886 


connector:pc 15 pin 


76530 


250-15-30-210 


FUSEHOLDER: EXTRACTOR POST TYPE 


79515 


342014 


transistor:silicon PNP 


28480 


1853-0020 


TRANSISTOR: SI LI CON PNP 


28480 


1853-0027 


TRANSISTOR: SI LI CON 2N3053 


02735 


2N3053 


TRANSISTOR: SI LI CON NPN 


28480 


1854-0071 


TRANS ISTOR: SI LI CON NPN 2N3054 


02735 


2N3054 


DI0DE:SILIC0N 20MA/1V 


2 8480 


1901-0044 


DI0DE:SILIC0N 50PIV 


2 8480 


1901-0049 


DIODE BREAKDOWN: 5.1 IV 5% 400MW 


28480 


1902-0041 


•DIODE BREAKDOWN: 17.4V 5% 


2848J 


1902-0679 


DIODE BREAKDOWN: 13.3V 5% 


28480 


1902-3139 



TQ 



1 

4 

1 

1 

. 4 

1 

1 

1 

1 

2 

1 

1 

13 

1 

2 

6 

4 

4 

1 

2 

4 

1 



1 

1 

1 

1 

1 

1 

1 

1 

1 

5 

4 

3 

18 

1 

45 

8 

2 

4 

I 









# See introduction to this section for ordering information 









N3 K3 CT' K3 N3 fO V/4vD\^l— 










Model 8745A Section V 



Table 5-2. Replaceable Parts (Contd) 



Fart No. 


Description # 


Mfr. 


Mfr. Part No. 


1902-3290 


DIODE B8EAK00WN:SIL1C0N 31.6V 5% 


28980 


1902-3290 


2110-0336 


FUSE -.CARTRIDGE 0.8 AMP 250V SLOW-BLOW 


7 14 0 0 


MDL 8/10 


2110-0340 


FUSE:CARTR1DGE 0,4 aMP SLOW BLOW 


714 0 0 


MPL 4/10 


2190-0052 


LAMP: GLOW 


82097 


AlH 


2190-0300 


LAMP: INCANDESCENT 18V 0.09A 


29955 


7370 


3101-1234 


SWITCH;6LIDF. dpdt 


8 2 3 8 0 


1 1 A- 124 2 


3101-1248 


SWITCH: PUSHBUTTON SPOT 


8 7 0 3,4 


53-55480-121/AIH 


3106-0005 


SWITCHxCOAXIAL SPOT 29V 


28980 


3106-0005 


500C-6900 


LABEL:PUSHBUTTON (Sll) 


28980 


5000-6900 


5000-6901 


LABEL :PUSHBUTTON IS 12) 


28980 


5000-6901 


5000-6902 


LABEL :PUSHBUTTON (S21) 


28980 


5000-6902 


5000-6903 


LABEL:PUSHBUTTON (S22) 


28980 


5000-6903 


5000-6952 


LABEL:PUSHBUTTON (A) 


28980 


5000-6952 


5000-6953 


LABEL:PUSHBUTTON (B) 


2B980 


5000-6953 


5090-0273 


INSULATOR :RF CONNECTOR 


28980 


5090-^02 73 


6960-0002 


PLUG:HOLE FOR 1/2” DIA 


76530 


SS-98152 


6960-0010 


PLUG:HOL£ FOR 5/8*' DIA , 


76530 


SS-98172 


0120- 1348 


CABLE ASSY:POWER CORD 


28980 


8120-1348 


9100-2728 


TRANSF0RMER:29.9V 


28980 


9100-2728 


08792-2022 


PIN:FEMALE 


28980 


08792-2022 


08795-0019 


BRACKET: SUPPORT 


28980 


08795-0019 


08795-0037 


BRACKET: SUPPORT 


28980 


08795-0037 


08795-0039 


BRACKET SUPPORT 


28900 


08795-0039 


08795^0090 


SUPPORT BRACK£T:REAR 


28900 


08795-0090 


08795-0091 


BAR:CLAMP1NG 


28980 


08795^0091 


08795-0092 


BAR:CLAMPING 


28980 


08795-0092 


08795-0093 


BRACKET:HEAT SINK IBLACK) 


28980 


08795-0093 


08795-0099 


BAR:CLAMPING 


28980 


08795-0099 


08795-2033 


CABLE ASSY:A10 TO All 


28980 


08795-2033 


08795-2039 


CABLE ASSY:A9 TO All 


28980 


08795-2039 


08795-2035 


CABLE ASSY 


28980 


08795-2035 


08795-2036 


CABLE ASSY:A8 TO DC2 


28980 


08795-2036 : 


08795-2097 


TERMINATOR:HYBRIO 


28980 


08795-2097 


08795-2059 


CLAMP EQUALIZER:REAR 


28980 


08795-2059 


08795-2055 


GUIDE .-FRONT 


28980 


08795-2055 ' 


08795-6001 


ASSY:LINE STRETCHER 


28980 


08795-6001 


08795-6003 


JUMPER WIRE:V10LET 


28980 


08795-6003 


08795-6009 


DIRECTIONAL COUPLER (PAIR) 


28980 


f 

, 

08795-6009 


00795-6029 


ASISY:BIAS FILTER 


28900 


08795-6029 


08795-6053 


ASSY:RELAY DRIVE 


28980 


08795-6053 


08795-6056 


ASSY: POWER SUPPLY 


28980 


08795-6056 


08795-6057 


ASSY: INTERCONNECT 


28980 


08795-6057 


08795-6058 


ASSY:S-PARAMETER SWITCH 


28480 


08745-6058 


08795-6102 


ASSY:RF SOURCE RELAY 


2 8480 


08745-6102 


08795-6103 


INPUT RF SOURCE RELAY 


28480 


08745-6103 ' ' 


08745-20060 


CABLE ASSY:A8 TO REAR PANEL 


28480 


08745-;10060 


08745-20062 


CABLE ASSY: TEST OUT TO A7 


28480 


08745-20062 


08745-20063 


CABLE ASSY: REAR PANEL TO A6 


28480 


08745-20063 


08745-20064 


CABLE ASSY: REAR PANEL COAXIAL LINK 


28480 


08745-20064 

' i 



# See introduction to this section for ordering information 
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TAilE 5«3c 

CODE LIST OF MANUFACTURERS 

The following code numbers are from the Federal Supply Code for Manufacturers Cataloging Handbooks H4-1 
(Name to Code) and H4-2 (Code to Name) and their latest supplements. The date of revision and the date of the 
supplements u^ed appear at the bottom of each page. Alphabetical codes have been arbitrarily assigned to 
suppliers not appearing in the H4 Handbooks. 






Co<)« 

No. Manufacturer 



00000 U. S. A. Cominan 
00136 McCoy Electronics 
00213 Sage Electronics Corp. 
002B7 Cemcc Inc, 

00334 Hurnidial 
00348 MIcrolron Co. , Inc. 
00373 Garlocit Inc. 

00656 Aerovo* Corp, 

00779 Amp. Inc. 

00781 Aircraft Radio Corp. 
00809 Ciovon LIrl. 

008 15 



Address 



Any supplier of U. S. 
Mount.Holly Springs, Pa. 
Rochester, N. Y., 
Danielson, Com..' 
Colton, Calif; 
Valley Stream, N, Y. 

Cherry Hill, N, J, 
New Bedford, Mass, 
Harrisburg, Pa, 
Boonton, N. J. 
Whilby, Oiit.irio Canada 



Cade 

Na. Manufacturer 



Northern Engineering Laboratories, Inc, 

Burlington, Wis. 

00853 Sangaino E lectiic Co. , Pickens Div, 

Pickens, S.C. 
City of Industry, Cal. 
Los Angeles, Calif. 
Livingston, N.J. 
Capacitoi Oopt. 

Hudson Falls, N. Y. 



00866 

00891 

00929 

01002 



Goo Engineering Co. 
Carl E. Holines Corp. 
Microlab Inc. 

General Electric Co. , 



01009 

01121 

01255 

01281 

01295 

01349 

01538 

01589 

01670 

01930 

01961 

02114 

02116 

02286 

02660 

02735 

027 71 

0277/ 

028/j 

03S0B 
, 03705 
03797 
03818 
03877 
03888 
03954 

04009 

04013 

04062 

0421/ 

04222 

04354 

04404 

04651 

04673 

04713 

' i 

04732: 

04773 ' 
04796 
0481 1 
'04870 
04919 

05006 



Aldpn Products Co. 

Allen Bradley Co. 

Lillon Industries, Inc, 

TRW Seinicondiiclois, Inc. 
Texas instruments, Inc, , 
Transistor Products Div. 

The Alliance Mfg. Co. 

Small Parts liu, . 

7 

Pacific Relays, Inc. 

Giidcbiod Dios. Silk Co. 
Ainerock Corp. 

Pulse Engineering Co, 
Feiioxciibo Corp, of America 
Wheelock Signals, |nc. 

Cole Rubber and Plastics Inc. 
Ainphenol-Doig Eleclronics Corp 



Radio Coip. of America, Semiconductor 



Brockton, Mass. 
Milwaukee, Wis. 
Beverly Hills, Calif, 
Lawndale, Calif, 

Dallas, Texas 
Alliance, Ohio 
l.ds Aniifilns, Calil. 
Var'. Nuys, Calif. 
New York, N, Y. 
Rockford, III. 
SanIa Clara, Calif. . 

Saiigertles, N.Y. 
Long Branch, N.J 
Sui^nyvale, Calif, 
Broadview, III, 



and Materials Div. 

Vocalinn Co. ol America, Inc. 



Sfliiioivllle, N. J. 



Old Saybionk, Conn. 
San Foinando, Calif, 
Newark, N.J, 
Syiaciise, N.Y. 

Dayidn, Ohio 
Compton, Calif. 
Angeles, Calif. 
Wakefield, Mass. 
Cedar Knolls, N. J.. 



Los 



Hopkins Eiigiiiueiiiig Co, 

Hudson T mil S Dio Co. 

G. E. Seinicoiidiictor Prod, Dept, 

Apex Machine 8i Tool Co. 

Eldoma Corp. 

Paikei Seal Co. 

T lansitron Electric Corp. 

Pyioliliii Resistor Co. , Inc 
Singer Co, , Diehl Div, 

Findoine Plant 

Arrow, Hart and Hegenian Elect. Co. 

, Hartford, Conn 

Taurus Corp, 

Arco Electronic Inc, 

Essex Who 

Hi’O Division ol Aerovox 
Precision Paper Tube Co. 

Dyinec Division of Hewlett-Packard Co. 

Palo Ain, Calif. 

Sylvania Electric Product.s, Mi.crownve 
Device Div, Mountain View, Calif, 

Dakota Engi. Inc. Culver City, C.illf. 

Motorola, Inc., Seiniconductui Prod. Div. 

Phoenix, Arizona 

Fiitron Co. , Inc. Western Div, 

Culver City, Calif. 
Automatic Electric Co. , Northlake, III. 

Sequoia Wire Co, .Redwood City, Cellf. 

PretiSioir'Coil Spring Co. El Monte, Calif, 

P.M. Motor Company . . Westchester, III. 

Component Mfg. Service Co. 

W. Biiugewater, Mass. 
Twentieth Century Plastics, Inc. 

L;o 5 Angeles, Calif, 



Siiinorville, N.J. 



Lambertville, N.J. 
Great', Neck, N.Y, 
Los Aniiulos, Calil,, 
Myrtle Beach, S. C. 
W, heeling. III. 



000 15 •48 

Revised' Oclobci, 196!) 



5-14 



05245 

0527/ 

05347 

05397 

05574 

05593 

05616 

05624 

05728 

05729 
05783 
05820 
06004 ' 

06090 

06175 

06402 

06540 



Coinpoiienls Corp. 
Wesliiiglioiiso Electric Corp, 
Semi-Condiiclor Dept. 
Ultronix, Inc. 

Unioq Carbide Corp. , Elect. 



Viking Ind, Inc. 

Icoie Electro-Plastics Inc, 
Cosmo Plastic 
(c/o Electrical Spec,' Co. ) 
Barber Caiman Co. 

Tiffen Optical Co. 

Roslyn Heights 

Metio-Tel Coip. 

Stewart Engineering Co. 
Wakelield Engiiiceiing Inc. 
Bassick Co. , Div 



Actiiress 



Chicago, III. 

Youngwood, Pa, 

' San Mateo, Calif. 
Div, 

New York, N.Y. 
Carioga Park, Calif. 
Sun.nyvale, Calif. 



Coife 

Na. Munufacturer 



Adifress 



Cleveland, Ohio 
Rockford, III. 



Long Island, N, Y. 

Westbury, N.Y, 
Santa Cruz, Calil, 
Wakefield, Mass, 
ol Slowarl Warner Corp.. 

Bridgeport, C;,nn. 
Raycliem Corp. Redwood City, Calif-, 

Baiiscli and Lomb Optical Co. Rochester, N.Y. 
E.T.A, Products Co. of America Chicago, III, 
Amaloiii Electionic Hardware Co. , Inc. 

New Rochelle, N.Y. 



06555 Beuue Electrical lnsl'"monl Co, , Inc, 



06666 
0675 1 
06812 

06980 

07088 

07126 

07'37 

0/138 

07149 

07233 

07256 

0/261 

07263 

07322 
0 7,38 7 
07397 

07700 

0/1129 

0/910 

07933 

07980 

08145 

08289 

08358 

08524 
08664 
087 17 
08718 

08727 

(18792 



08806 

08984 

09026 

09(34 



General Devices Co. , Inc, 
Components Inc.', Aiiz, Div, , 
Toiiington Mfg. Co, , West Div. 

3 

) 

Vaiinii Assoc. Einiac Div, 
Kelvin Electric Co. 

Digiliriii Co. 

Tiaiisisloi Eleclinnics Coip, 
WesliiigtiousB Electric Corp. 

Electionic Tube Div. 

Filmolim Corp.' 

Cincli-Giapliik Co. ’ 

Silicon Tiaiisistni Cp. 

Aviint Co'p. 

Fniicliilil Camilla 8, Ins 
Seiiiicundiiclci Divi 
Minnesnia RiilihO'. Co, 

Biilclioi Coip, , The 
Sylvania E i.ecl. Prod. Inc. 



Penaconk, N. H. 
Indianapolis, Ind. 
Phoenix, Aiiz. 

Van Nuys,' Calil. 
San Carlos, Calil. 
•Van Nuys, Calif. 
Pasadena, Calif. 
Minneapolis, Minn. 



Technical Wiic Products Inc 
Dodiiio Elecl. Co. 
Continental Device Coip. 
Raylliooii MIg. Co. , 
Seiiiicnndiicloi Div 
Huwletl-Packaid Cii. 



Elmira, N.Y. 
Now York, N, Y. 
City of Indiislry, Calif. 
C»''. i race, Y. 
Ciilvoi City, Calil. 

Corp. 

Mountain V|OW, Calif. 

Minneapolis, Minn. 
Monteiey Park, Calif. 
Ml. View Opeiations 
Moiiiitaiii View, Calil. 
Cianfniil, N.J, 
Chicago, III. 
Hawliiorne, Calif. 



Mpiin'niii View, Calif, 
Boonton Radio Div. 

hnckaway, N.J. 

If. S. Enginoeiiiig Co. Los Angeles, Calil, 

Bliiin, Dolliuil Co, Poiifonii, Calif, 

Buigess Balleiy Co, 

Niagara Falls, Ontario, Canada 
Doiitsch Fasluniii Coip. Los Angelos, Calif, 
DiistolCo., The Watorbiiry, Conn. 

Sloan Company Sun Valley, Cqlif, 

ITT Cannon Electric liic. , Phoenix Div, 

Phoenix, Arizona 
National Tiailin Lab. Inc. Paiamiis, N.J, 

CBS Eloctionics Seinicondiictoi 
Opoialions, Div of C. B. S. Inc, 

Lowell, Mass. 

Conoial Elecliic Co. Miniat. Lamp Dept, 

Cleveland, Ohio 

Mel-Rain Indianapolis, Ind.' 

Babcock Relays Div. Costa Mesa, Calif, 

'1 exas Capacitor Co. Houston, Texas 



09145 

09250 

09353 

09569 

09-922 

10214 

10411 

10646 

112361 

11237 

11242 

11312 

11314 

11453 

11534 

11711 

11717 

11870 

12040 

12136 

12361 

12574 

12697 

12728 

12859 

12881 

12930 

12354 

13019 

13103 

13396 

13835 

14099 

14193 

14298 

14433 

14493 

14655 

1467 4 

14752 

14960 

15106 . 

15203 

1528/ 

15291 

15558 

15566 
1563 1 
15772 

15801 

15818 

1603/ 

16179 

16352 

16505 

16688 

16758 
17109 
17474 
T7554 
17.175 
177 45 
1/856 



Tech. Ind. Inc. Atohm Elecl, Burbank, Calif, 

Electro Assemblies, Inc. Chicago, III, 

C & K CoiiipononIs Inc. Newton, Mass; 

Mallory Ballery Co. ol 

Canada, Ltd. Toronto, Ontario, Canada 

Biirndy Corp. Norwalk, Conn. 

General Transisloi Western Corp, 

Los Angeles, Calil. 

Ti-Tal, Inc, Berkeley, Calil, 

Carboiiindiim Co. Niagara Falls, N.Y, 

CTS ol Dome, Inc, Cerno, Ind, 

Chicago Telephone ol California, Inc. 

So. Pasadena, Calif. 

Bay Stale Electronics Corp. 

Teledyiie Inc. , Microwave Div 
National Seal 

Pieiiision Connocloi Corp. 

Duncan Eloctionics Inc. 



Waltham, Mass. 
Palo Alio, Calil, 
Downey, Calil. 
Jamaica, N, Y. 
Gosla Minsa, Calif. 



General Instrument Corp., Semiconductor 



Div., Products Group 
Impeiial Eluclionic, Inc 
Melahs, Inc. 

National Semicoiidiicloi 
Philadelphia Handle Co. 
Glove Mfg. Co. , Inc, 
GnIton Ind 



Newark, N. J. 
Biioiia Park, Calil. 
Palo Alto, Calil, 
Danhiiiy, Conn. 
• Camden, N.J. 
Shady Grove, Pa. 



Inc. Data Syslnin Div. 

Alliiiqiinicliio, N.M. 
Dover, N, H. 
W. Haven, Conn, 
Tokyo, Japan 
Clark, N.J. 
Nowporl Beach, Calil. 
Scollsdalc, Arizona 



Clainstat Mfg. Co. 

Elmai Fillei Corp. 

Niponii Elecliic Co*. , Lid, 
Moi'x Eleclronics Gnip. 
Della Semiconductor Ipc. 
Dickson EloclioiLcs Coip, 
Alien Supply Go,, Inc. 
Ttiuiiiiolluy 
Telcliinken (GiiiliH) 
Midland-WiighI Div, o 



Wilchila, Kansas 
Dallas, Texas 
Hanover, Germany 
Pacific indiisliies, Inc. 

Kansas City, Kansas 
Newbury Park, Calif. 
SanIa Monica, Calif. 
Coiisliiihocken, Pa. 
of lilt. Tolephone 
West Palm Beach, Fla. 
Covelaiid, Colo. 
Newark, N.J. 



Seiii-iuch ' 

Calil. Resisloi Coip. 

Ameiican Coiiiponeiits, Inc 
n T Semiuiiiduclni, A Div 
' 8 Telegraph Coip. 

Hewlell Packaid Company 
Cornell Diiblioi Electric Corp 
Coining Glass Works Coining, N.Y. 

Elecliii Cube Inc, > San Gahiinl, Calif, 

Williams MIg. Co. San Jose, Calif, 

The S|r.,.iie Co,, Inc. , |,iltli. ('iiH;;, N ). 

Wubsloi Eloctionics Co. Now Yoik^ N. Y. 

Scienics Coip. Noitliiidgo, CiHt 

Ad)iislatile Bushing Co, N. Hollywood, Calil, 
Micron Eloctionics 

Garden City, Long Island, N.Y. 

Ampiobe InsI, Coip. Lynhiook, N.Y. 

Cablutionics Costa Mesa, Calif, 

Twonlieth Contuiy Coil Spniig Co, 

Santa Clara, Calil. 



life. 



Fraiiiiiighnni, Mas.s. 

Ml. View, CaH'f, 
Spiiico Pine, N.C., 
Faiiiiington,, Mich. 

Lodi, N.J. 
Pasadena, Calif, 



Fonwal Elect. Inc. 

Amelcn Inc. 

Spruce Pine Mica Co. 

Oiiini-Spuclia Inc. 

Cpmpiitor Diode C,orp. 

Bools Aiiciaft Nnl Corp, 

Ideal Pioc, Meter Co. 

Do Jill Muter Div. Brooklyn, N.Y, 

Delco Radio Div. ol G.M. Corp, Kokoraa, Ind. 
Tlioiiiioiietics Inc, Canoga Park, Calil, 

Tianox Company Mountain View, Calil,'" 

Components Inc. Biddelord, Ma. 

Hamlin Metal Products Corp, Akron, Ohio 

Angsliohm PiBc, Inc, No, Hollywood, Calil, 
Silicniiix Inc. Suniiyvale, Calil. 
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Model 8745A 



TAiLI S-3. 

CODE LIST OF MANUFACTURERS (Continued) 



Gdt 

No. Monufocturor 



Cod# 

Address . No. Manufacturer 



Address 



Code 

No. MOnufacturer 



McGraw-Edlson Co, Manchestei, N, H. 

Power Design Pacific Inc, Palp Alto, Calit, 
Clevite Cotp,, Seinlconcluctof Div, 

Palo Alto, Calll, 
Signetics Corp, Sunnyvale, Calif, 

Ty-CarMf'g, Co,, Inc, Hollislon, Mass, 

TRW Elect, Comp, Div, Des Plaines, III, 

Curtis Instrument, Inc, Mt, Kisco, N,Y, 

Vistiay Instruments Inc,' Malvern, Pa, 

E,l, DuPont anti Co, , Inc, Wilmington, Del, 

Durant Mig, Co, ' Milwaukee, WIs, 

The BoOdix Corp,, Navigation & Control Div, 

Teterboro, N, J, 

Thomas A, Edison Industries, Div, ol 



McGraw-Edlson Co, ; 
Concoa 

LRC Electronics 
Electra MIg, Co, J 

General Altonics Corp, 
Execulone, Inc, L( 

Fafnit Bearing Co, , The 
Fansteel Metallurgical Corp, 
Texscan Cotp, 

Dritish Radio Electronics Lid 



West Orange, N, J, 
Baldwin Park, Calil, 
Hntseheads, N,Y, 

, Independence, Kansas 
Philadelphia, Pa, 
Long Island ,City, N, Y, 
New Britain, Conn, 
N, Chicago, III, 
Indianapolis, In.d, 
Id, Washington, D, C, 



G, E, Lamp Division 

Nela Park, Cleveland, Ohio 
General Radio Cu, West Concord, Mass, 

Memcorinc,, Comp, Div, Huntington, Ind, 

Parelco Inr;, i San Juan Capistrano, Calif, 

Gries Rept,u’i)lir'e,r',CptP.’ New Rochelle, N,Y, 

Grobet Ftre‘Op r;uf 'Alfierlca, Inc, 

' ' ' ' ’ ' Cansladt, N. J, 

Compac/Hollistor Co, Hollister, Calif 

Hamilton Watcli Co, Lancaster, Pa, 

Specialities Mfg, Co,, !nc, Stiatfoid, Conn, 

Hewlett-Packard Co, Palo Alto, Calif, 

Heymbn Mfg, Co, ^ Kenilwoilli, N, J, 



Compac/Hollistoi Co, 

Hamilton Watcli Co, 

Specialities Mfg, Co. , !nc. 
Hewlett-Packard Co, 

Heymbn Mfg, Co, ^ 

InstruiTient Specialties Co, , Inc, 



Lillie Falls, N, J, 
G, E, Receiving Tube Dept, Owensboro, Ky, 
Lecirohm Inc, Chicago, III, 

Stanwyck toil Products Ltd, 

. Hawkesbiiiy, Ontario, Canada 
Cunningham, W, H, & Hill, Ltd, 

Toronto Ontarirv .Cunado 
P,R, Mallory & Co, Inc, Indianap^s, Ind, 

Mechanical Industries Prod, Co, Akron, Ohio 



Miniature Precision Bearings, 
Muter Co, 

C, A, Norgren Co, 

Ohrnite Mfg, Co, 

Penn Eng, & Mfg, Corp, 
Polaroid Corp, 

Precision Thermometer & Inst, 



nc, .Keene, N,H, 
Chicago, III, 
Englewood, Colo, 
Skokie, III, 
Ooylestowii, Pa, 
Cambridge, Mass, 
Co, 

Southampton, Pa, 
Wallharii,' Mass, 
Westminster, Md, 
' Waltham, Mass, 
Selma, N,C, 
Chicago, III, 
Elmsford, N.Y. 



Microwave & Power Tube Div, Wallharii 

Rowan Controller Co, Wostmlnsi 

Sanborn Company : • Waltham 

Shallcrosa Mfg, Cb, Soirrii 

Simpson Electric Co, ‘ Chica 

Sonolone Corp, Elmsfori 

Raytheon Co, Corrlme'cial Apparatus & 

Systems Div, So, Norwalk, Conn, 

Spaulding Fihro Cb, , Inc, Tonawaiida, N,Y, 
Sprague Edectrlc Co, North Adams, Mass, 

Telex'Corp, Tulsa, Okla, 

Thomas A Betts Go, Elizabeth, N,J, 

Tiipletl Electrical Irisl, Co, ' Bliiffton, Qhio 
Union Switch and, Signal, Div, of 
Westinghouso Air Brake Co, Pittsburgh, Pa, 



Universal Eleciric Co, Owosso, Mich, 

Ward-Leoriard.ElucIric Co, Ml, Vernon, N,Y, 
Weslorri Electric Co, , Inc, Now York, N,Y, 
Weston Inst, Inc, Woslon-Newark Newark, N,J, 
Wittok Mfg, Co, Chicago, III, 

Minnesota Mining & Mfg, Co, Revere Mincorn Div, 

SI, Paul, Minn, 

Allen Mfg, Co, Hartford,' Conn, 

Allied Cnntiol New York, N, Y, 

Alirnolnl Screw PruducI Co,, Inc,. 

Garden City, N, Y, 

Amplex, Div, of Chrysler Corp, Delroit, Mich, 

Allarilic Indra Rirhhor Works, Inc, Chicago, III, 



Amperilo Co, , Inc, 

ADC Products Inc, 
Belden Mfg, Co, 

Bird Eleclronic Corp, 
Birriliach Radio Co, 

Bliley Elecliic Co, , Inc, 



’ Union City, N, J, 
Minneapolis, Minn, 
Chicago, III, 
Cleveland, Ohio 
Now 'York, N,Y, 
Eiie, Pa, 



Bosluii Goar Works Div, of Miiiiay Co, 
ol Texas Quincy, .Mass, 

Bud Radio, Inc, Willeughhy, Ohio 

Cambridge Thoimionics Corp, Cambridge, Mass, 
Cairiloc Frisloriei Corp, Pararniis, N,J, 

Cardwell Condenser Corp, 

Liiidunhiiisl L. I, , N.Y. 
Bussiriarin Mfg. Div. ol McGinw-Edison Co. 

SI. Louis, Mo. 



Chicago Condeiisni Cnip, Chicago, III. 

Calll, Spring Co,, Inc, Pico-Rivera, Calif. 
CTS Corp. Elkhart, Ind. 

ITT Cannon Eleplric Inc. Los Angeles, Calif. 
Cinema, Div, Aorovox Coip, Biiibnnk, Calif, 
C. P. Claie & Co. Chicago, III. 

Centialah Div. ol Globe Union Inc. 

Milwaukee, Wis. 

Comiiiuicial Plastics Co, ' Chicago, III. 
Cornish Who Co. , The Now York,', N. Y\ 

Cute Coil Co,, Inc. Piovidonco, R.I.. 

Chicago Miiiialiiie Lamp Winks Chicago, III. 

Cnich Mfg, Co,, Howard B, Joiius Div. 

Chicago, III. 

Dow Coining Corp, Midland, Mich. 

Eleclio Motive Mfg. Co. , Inc. Willimanlic, Conii. 
Dialiglil Corp, Diooklyn, N, Y, 

Indiana Goiioral Coip. , Eluclionics Div. 

Konsliy, N, J. 



Comiiiuicial Plastics Co, 
Cornish Who Co. , The . 

Cuto Coil Co, , Inc. 

Chicago Minialiiie Lamp Winks 
Cnich Mfg, Co, , Howard B, Joi 



Goiieial Insliiimonl Corp. , Cap. I 
Drake Mfg. Co. Han 

Hugh II. Ehy Inc. I 

Giidoiiian Co. 

Eioslic Slop Nut Coip. 

Roboit M, Hadley Co. Lo 

Elio Tuchnolugical Products, Inc 

Hansen Mfg. Co. , Inc. . 

H. M, llaipoi Co. 

Holipot Div. .' Buckiiian Inst, , li 



Cap, Oiv.Newaik, N,J; 
Harwood Heights, III. 
Philadulphia, Pa. 
Chicago, III. 
Union, N, J 
Los Angeles, CallL 
s, Inc, Erie, Pa, 

Princeton, Ind. 
CliIcngn, III. 

St, , Inc. 



FiilleiInn, Calif. 

Hughes Piodiicls Division of Hni'hos 
^rciaftCo! Now|.'.nl Beach, Calif. 

Aiiipeiox El.oct Co, ' Hicksville, L.|., N.Y. 
Diadley Suiiiicondiictoi Corp. Now Haven, Conn. 
Calling EUciiic, Inc. Haitford, Conn. 

Ciiclu F Mfg, Co, Tionton, N, J. 

Geoige K. Gairull Co. , Div, MSL 
Indiisfilos Inc, Philadelphia, Pa. 

Federal Screw Piodiicts Inc. Chicago, III. 

Fischui Spociiil Mfg, Co, Cinclnriati, Ohio 

General Indiisliies, Co. , Thu Elyria', Ohio 

Goshen Stamping & Tool Co. Goshen, Ind. 



JFD E lecironics Corp. 
Jdirnirigs Radio Mfg. Co:p. 
Groov-Piri Corp. 

Sigrialile Inc. 

J. H, Winns , (I II XI Sons 

Indnsliial Coiidensei Corp. 



Brooklyn, N, Y, 
San Jose, Calif. 
Ridgefield, N. J, 
Neptune, N.J, 
Winchester, Mass, 
Chreago, III. 



H.F. Products Division ol Aiiiphenol-Boig 



Eluctionics Coip. 

E. F. Johnson Co. 
interiialional Resistance Co, 
Keystone Caihoii Co. , Inc. 
CTS Kniglils Inc. 

Kulkn Elucliic Corpuralion 
Lenz Eloctiic Mfg. Co. 
Littlofiise, Inc, 

Lend Mig. Co. 

C. W. Marwodel 



Danbiiiy, Cdnn. 
Waseca, Minn. 
Philadelphia, Pa. 
SI.'Maiys, Pa, 
Sandwich, III. 
Ml. Vuinon, N. Y. 

Chicago, III. 
Dos Plaines, III. 
Eiiu, Pa, 
San Francisco, Calif. 



Gunoial Inslriimonl Corp., Micamold Division 

Nowaik, N.J, 

James Milieu Mfg. Co,, Inc, Malden, Mass. 
J. W, Milloi Co. Les Angelos, Calif. 

Cinch-Mnnadnock, Div, of United Can 
Fastonoi Coip. Sbn Lonndio, Calif, 

Miiolloi Elucliic Co. Cleveland, Ohio 

Nalional Union Newaik, N.J. 

Oak Maniifacliiiing Co. Ciystal Lake, III. 

The Dendix Coip., Elocirndynaiiiics Div. 

N. Hollywood, Calif. 
Pacific Melals Co. San Fiancisco, Calif. 

Phanostian Insliiiment and Eleclronic Co. 

Soiilh Pasadena, Calif. 
Philadelphia Sluel and Wiie Coip. 

Philadelphia, Pa, 

Ameiicaii Machine A Foundiy Co, Potlei 
A Diiimfiiild Uiv. . Piincolon, Ind. 

TRW Eloclionic Coiiiponenis Div. Caiiidon, N.J. 
Geneial Insliiimonl Corp. , Rncliliui Div. 

Bioeklyn, N.Y. 

Rusislance Pioiliicis Co. Haiiishiiig, Pa. ' 

Riihheiciall Coip, ol Calif, Toiranco, Calif, 



80?2;i 
80248 
80294 
8041 1 



Shakopiool Division ol lllineis Tool Woiks 

Elgin, III. 

Sigma So. Biainlitie, Mass, 

Signal Indicaloi Coip. Now Yoik, N.Y, 

Stiiilheis-Uunn Inc, Pitman, N. J, 

Speciality Lealliei Pioil. Cn, Newark, N, I. 

Tlioriipson-Diemer A Cb. ' Chicago, III. 

Tilley Mfg, Co. San Francisco, Calif., 

Slackpniu Cailion Co, St. Maiys, Pa, 

Staiulaiil Thomson Coip, Wallham, Mass. 

Tiiiiieiiiian PiodiicIs, Inc. Clevoland, Ohio 

Tiansloimoi Engineeis San Gahriol, Cnllf. 

Ucinile Co. Newlonviliu, Mass. 

Waldos Kohlnooi Inc. Long Island Clly, N.Y, 
Voudoi Root, Inc, - Haitloid, Conn. 

Wonco Mig, Co, Chicago, III. 

Con.lincnIal'Wiil Eluclionics Coip. 

Philadelphia, Pa, 
Zioiick Mig, Coip. ' Now ItnchoMe, N, Y. 

Mepco Division ol Sessions Clock Cu. 

Moiiistown, N.J. 

Pieslole Ceip I oleilo, Olno 

Schnitzel Alloy PiodiicIs Co. F.liznhoth, N.J. 

Eleclronic, Imtiisliies Associalioii. Any hinnd 
Tiihc meeting EIA Slandnids-WashIngInn, DC. 
Uniiiiax Switch, Div, Mnxon' Eloclionics Cotp. 

Wallingford, Conn. 
'Unilod Tiansloiiiiei Corp, NoW'Yoik, N.Y, 

Oxford Electric Corp. Chicago, III. 

Beilins Inc. Riverside, Calif, 

Aero Div, ol Rotioitshaw Conliols Co, 

. Coluiiibiis, Ohio 



000 15-4 ■■ 

Revised Oclolioi, I9G9 



Handbook Supplements 



5-15 



Section V 



Model 8745A 



TAiLI 5-3. 

CODE ilST OF MANUFACTURERS (Continued) 



Codt 

No. Monufocturar 



Codt 

Addrtts No. Monufocturtr 



Code 

Address No. Manufacturer 



Address 



804B6 

B0509 

B0S83 

B0640 

80B13 

81030 

81073 

81095 

81312 

81349 

81483 

81541 

81860 

82042 

82047 

82116 

82142 

82170 

82209 

82219 

82376 

82389 

82647 

82768 

82866 

82877 

82893 

83014 

83058 

83086 

83125 

83148 

83186 

83298 

83315 

83324 

83330 

83332 

83385 

835()V 



All Star Products Inc. 

Avery Label Co. 

Haminarlund Co. , Inc. 

Stevens, Arnold, Co. , Inc. 

Diinco Gray Co. 

International instruments Inc. 
Grayhill Co. 

Triad Trari.sloriner Corp. 
Winchester Elec. Div. Litton hid. 



Defiance, Ohio 
Monrovia, Calif. 
Mars Hill, N.C. 
Boston, Mass. 

Dayton, Ohio 
Orange, Conn. 
LaGrange, III. 
Venice, Calif. 

, Inc. 

Oakville, Conn. 



El Segundo, Calif. 
Cambridge, Maryland 



Military Speclllcatlori 
Inleinatlonat Hectifier Corp 
AIrpax Electronics, Inc. 

Barry Controls, Div. Barry Wright Corp 

Watertown, Mass. 
Cartel Precision Electric Co. Skokie, III, 

SpertI Faraday Inc., Copper Hewitt 
Electric Div. Hoboken, N, J. 

Electric Regulator Corp. Norwalk, Conn. 

Jeffers Electronics Division of Speer 
Carbon Co. Du Bols, Pa, 

Fairchild Camera & Inst. Corp. Space & Defense 
System Div. Paramus, N.J, 

Maguire Industries, Inc. Greenwich, Conn. 

Sylvariia Electric Prod, Inc. 

Electronic Tube Division Emporium, Pa. 

Astrori Corp. > East Newark, Harrison, N,J, 
Swltchcraft, Inc. Chicago, III. 

Metals 8i Controls Inc. Spencer Products 

Attleboro', Mass. 

Phillips-Advance Control Co. 

Research Products Corp. 



Rotron MIg, Co. , Inc. 
Vector Electronic Co. 
Hartwell Corp. 

Cair Fastenei Co. 



Joliet, III. 
Madison, Wis. 
Woodstock, N. Y. 
Glendale, Calif. 
Los Angeles, Calif. 
Cambridge, Mass. 



New Hampshire Ball Bearing, Inc. 

Peterborough, N. H, 

Genoral Instrument Corp., Ct>:;ucltor Div. 

Darlington, S. C. 

ITT Wire and Cable Div, Los Angeles, Calif. 
Victory Eng. Corp. Springfield, N.J. 

Beiidix Corp., Red Bank Div. Red Bank, N.J. 



Mundelein, III. 
Newport Beach, Calif. 

Brooklyn, N.Y, 
Palisade's Park, N.J, 
Chicago, III. 

Brookfield, Mass, 



Hubbell Corp. 

Rosan Inc. 

Smith, Herman H. , Inc. 

Tech Labs 
Central Screw Co. 

Gavilt Wire and Cable Co. 

Div. of Amerace Corp. 

83594 Burroughs Corp. Electronic Tube Div. 

Plainfield, N.J, 

83740 Union Carbide Corp. Consumer Prod. Div. 

NeW'York, N.Y, 

Morfel Errg. and Mfg. , Inc. Huntington, Ind. 
Loyd Scruggs Co. Festus, Mo. 

Aelonaulical Inst. & Radio Co. Lodi, N.J. 

Arco Electronics Inc. Great Neck, N.Y. 

A. J. Glesenor Co. , Inc. 

TRW Capacitor Div. 

Sarkes Tatrrian, Inc. 

Boonlon Molding Company 
A, B,., Boyd Co, 



8377/ 

83821 

83942 

84171 

84396 

84411 

84970 

B5454 

85471 

85474 

85660 

85911 

86174 

86197 

86579 



San Francisco, 



R. M. Bracamonte & Co. 
Kolled Kords, Inc. 
Seamless Rubber Co, 
Fafnir Bearing Co. 



Calif. 
, Neb. 
Bloomington, Ind. 
Bopnton, N.T. 
San Francisco, Calif, 
San Francisco, Calif. 
Hamden, Conn. 
Chicago, III. 
Los Angeles, Calif. 



Clifton Precision Products Co., Inc, 

Clifton Heights, Pa. 
Precision Rubber Products Corp. Dayton, Ohio 



86684 

86928 

,87034 

87216 

87473 

87CB4 

i7930 

18140 

88220 

88698 

89231 

89473 

89665 

90030 

90179 

!l(l/(i3 

90970 

91146 

91260 

91345 

91418 

91506 

91637 

91662 

9173,7 

91827 

91886 

91929 

91961 

92180 

92367 

92607 

92702 

92966 

93332 

93369 

93410 

93632 

93929 

94137 

94142 

9<rl44 

94148 

'94154 

94197 

94222 

94330 

943/5 

94682 

9469b 

95023 

95236 

95238 

95263 

95265 

95275 

95348 

95354 



Radio Corp. of America, Electronic 
Comp. & Devices Div. Harrison, N.J. 

Seastrom Mfg. Co. Glendale, Calif. 

Marco Industries Anahalm, Calif. 

Phllco Corporalion (Lansdale Division) 

Lansdale, Pa. 

Western Fibrous Glass Products Co. 

, San Francisco, Calif. 

Van Waters & Rogers Inc. 

Tower Mfg. Corp. 



Inc. 



Culler-Hammer, Inc. 
Gould-National Batteries, 
Genoral Mills, Inc. 

Graybar Electric Co. 

G. E. Distributing Corp. 
UnileO' Transformer Co. 

United Shoe Machinery Corp. 
US Rubber Co. , Consumer Ind 
Prod. Div. 

Iliiilod Can Faaliiiiei Corp. 
Bearing Eiigineeilng Co. 

ITT Cannon Elect, Inc. , 



Connor Spring Mfg. Co. - 
Miller' Dial 8> Nameplate Co. 
Radio Materials Co. 

Augal Inc. 

Dale Kleclronics, Inc. 

Elco Corp, 

Greniar MIg. Co., Inc. 

K F Development Co, 

Malco Mfg, Co, , me. 



San Francisco, Calif. 
Providence, R.l. 
Lincoln, III. 
St. Paul, Minn. 

Buffalo, N.Y. 
Oakland, Calif. 
Schenectady, N.Y. 
Chicago, III. 
Beverly, Mass, 
& Plastics 

Passaic, N.J. 
Chicago, III. 
San Francisco, Calif. 
Salem Div, Salem, Mass. 



Honeywell Inc., Micro Switch Div. 



San Francisco, Calif. 
El Monte, CaVlf. 

Chicago, III. 
Attleboro, Mass. 
Columbus, Nebr. 
Willow Grove, l^a. 
Wakefield, Mass. 
Redwood City, Catif. 
Chicago, III. 



Freeport, III. 
Oakland, Calif. 
Peabody, Mass. 
Rochester, N. Y. 



Nahni-Bros.- Spring Co. 

Trii-Cori iiector Corp. 

Elgeel Optical Co. Inc. 

Tensollte Insulated Wire Co. , Inc. 

Tarrytown, N.Y. 

IMC Magnetics Corp. Wesbury Long Island, N.Y. 

Hudson Lamp Co. Kearney, N.J. 

Sylvania Electric Prod. Inc. 

Semiconductor Div. Woburn, Mass. 

Robbins R Myers Inc, Palisades Park, N.J. 
Slomco Controls, Div. of Essex Wire Corp-. 

Mansfield, Ohio 

Wafers Mfg. Co. Culver City, Calif. 

G, V, Controls Livingston, N.J, 

General Cable Corp. Bayonne, N.J, 

Phelps Dodge ' Yonkers, N.Y, 

Raytheon Co. , Comp. Div. , Ind. 

Cornp. Operations Quincy, Mass. 

Scientific Electronics Products', Inc. 

Loveland, Colo. 

Wagiiur Elect. Corp., Tung-Sol Div. Newark, NJ. 
Curtiss-Wright Corp. Electronics Div. 

East Paterson, N.J. 
South Chester Corp, Chester, Pa, 

Wire Cloth Pruducts, Inc. Bellwood, III. 

Automatic Metal Products Co. Brooklyn, N.Y. 

Worcoster Pressed Aluminum Corp. 

Worcester, Mass. 

Magri icraft Electric Co. Chicago, III. 

George A. Philbrick Researchers, Inc, 

Boston, Mass. 

Allies Products Corp. , 

Continental Connector Corp. 

Leecrafl MIg. Co. , Inc. 



National Coil Co. 
Vllrarnon, Inc. 
Gordos Corp. 
Methode MIg. Co. 



Dania, Fla. 
Woodside, N.Y. 
Long Island, N.Y. 

Sheridan, Wyo. 
Bridgeport, Conn. 
Bloomfield, N.J. 
Rolling Meadows, III. 



95566 
957 12 
95984 
95987 
96067 
96095 
96256 
96296 
96306 

96330 

96341 

96501 

96508 

96733 

96881 

97464 

97539 

97979 

97983 

98141 

98159 

98220 

98278 

98291 

90376 

9841(1 

98731 

90734 

98821 

98978 

99109 

99313 

99378 

99515 

99707 

99800 

99048 

99928 

99934 

99942 

99957 



Arnold Engineering Co. 

Dage Electrre Co. , Inc. 
Sieron Mfg. Co, 

Weekesser Co. 

Microwave Assoc. , West Inc. 
Hi-Q Div. of Aerovox Corp. 
Thofdarson-Meissner Inc. 
Solar Manufacturing Co. 



Marengo, III. 
Franklin, Ind. 

Wayne, III., 
Chicago, III. 
Sunnyvale, Calif. 

Clean, N.Y. 
Mt. Carmel, lit. 
Los Angeles, Calif. 



MIctoswilch, Div. of Minn. -Ifoneywell 

Freeport, 



Inc. 



Chicago, 
Burlington, Mass. 
. Oakland, Calif. 

Orchard Park, N.Y. 



N.Y. 

N.Y. 

Caiif. 

Calif. 

Calif. 

N.Y. 

Calif. 

, Ohio 



Carlton Screw Co. 

Microwave Associates, 

Excel Transformer Co. 

Xcelilu Inc. 

San Fernando Elect. Mfg. Co. 

San Fernando, -C .lif. 
Thomson Ind, Inc. Long Is. , rt. Y. 

Industrial Retaining Ring Co. Irvington, N.J. 

Automatic R Precision Mfg. Englewood, N.J. 

Reon Resistor Corp. Yonkers, N.Y. 

Litton System Inc., Adler-Westrex 
Commitn. Dtv. New Rociretle, 

R-Troncis, Inc. Jamaica, 

Rubber Tock, Inc. Gardena, 

Hewlett-Packard Co., Moseley Div. 

Pasadena, 

Microdol, Inc. So. Pasadena, 

Sealocito Corp. Mamaroneck, 

Zero Mfg. Co. Burbank, 

Etc Inc. Cleveland 

General Mills Inc. , Electronics Div. 

Minneapolis, Minn. 
Paeco Div, of Hewlett-Packard Co. 

Palo Alto, Calif. 

North Hills Electronics, Inc., Glen Cove, N.Y. 
Interrialronal Electronic Research Corp. 

Burbank, Calif. 

Columbia Technical Corp. 

Viirlarr Associates , 

Allee Corp. 

tkarshall Ind. , Capacitor Div. 

Control Switch Division, Controls Co 
of America El Segundo, 

Delevart Elecfronics Corp. 

Wilco Corporation 
Branson Corp. 

Rertbrandl, |nc. 

Hoffman Elhclronics Corp. 

Semiconductor Div. 

Technology Instrument Corp. of Calif 

Newbury Park, Calif, 



New York, N. Y. 
Palo Alto, Calif. 
Winchester, 
Monrovia, 



Mass. 

Calif. 



Calif. 
East Aurora, N.Y. 
Indianapolis, Ind. 
Whippany, N.J. 
Boston, Moss. 

El Monte, Calif. 



THE. FOLLOWING HP VENDORS HAVE NO NUMBER 
ASSIGNED IN THE LATEST SUPPLEMENT TO THE 
FEDERAL SUPPLY CODE FOR MANUFACTURERS 
HANDBOOK. 



OnOOF Malco Tool and Die Ltls Angeles, Calif. 

OOOOZ Wtilow Leather Products Corp. NowarH, N.J. 

OOOAB ETA 'England 

OOOBB Precision Instrument Components Co. 

Van Nuys, Calif. 

OOnCS Hewlett-Packard Co. , Colorado Springs 

Colorado Springs, Colorado 
OOOMM Rubber Eng, R Development Hayward, Calif. 

OOONN A "N" D Mfg. Co'. ban Jose, Calif. 

QQOQQ Coultron Oakland, Calif. 

OOOWW Califortria Eastern Lab. Burlington, Cali-f. 

OOOYY S. K. Smith Co. Los Angeles, Calif. 
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SCHEMATIC DIAGRAM NOTES 



1. Resistance in ohms, ca.3acitance in microfarads unless otherwise noted. 

2. Voltages shown on schematic diagrams taken with HP 414A AUTOVOLTMETER: 
input resistance 100 M accuracy ±(1% of reading +0,5% of full scale). 

3. Unless otherwise indicated on schematic, voltages taken with negative terminal 
of voltmeter connected to A7TP2. 



4. ♦ Asterisk denotes a factory -selected value. Value shown is typical. Part may 

be omitted. 



5. P/O = Part Of. 



(ZZl 



Encloses front panel designations. 



I ) 



Encloses rear panel designation. 



Circuit assembly borderline. 



Other assembly borderline. 



n 



Numbers in circles on circuit assemblies show locations of test 
points. Matching numbers are etched on the circuit assemblies. 



CD Encloses wire color code. Code used (MIL-STD-681) is the same 
as the resistor color code. First number identifies the ground 
color, second number t he wi der stripe, and the third number 
identifies the narrower stripe. E.G. , C9471 denotes white ground, yellow wide 
stripe, violet narrow stripe. i 



Voltage regulator (breakdown) diode ^ 



Power Supply Common (not cha$sis ground) 



Figure : 'hematic Diagram Notes 
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Figure 6-5 Simplified Schematic Diagram, RF Section 
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NOTES 

1 . SEE FIGURE 6-2 FOR GENERAL NOTES, 

MEASUREMENT CONDITIONS. 

2. CABLE DETAIL FOR SERIAL NUMBERS PREFIXED 823- 
W6 REPLACES WII, WI2, AND WI3. 




3, RELAY SYMBOLS, ARE NOT INTENuED TO INDICATE REST 
POSITIONS OF RELAYS. 




REAR PANEL . 

COAXIAL LINK 

(SEE NOTE 2 THIS PAGE) 



NO , PREFIX 



REFERENCE DESIGNATIONS - 
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Figure 6-6. Schematic Diagram, RF Section 
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Figure 6-9. A3 Relay Driver Assembly Component Identification for S-Parameter Latches 

Serial Numbers Prefixed 823- 
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Figure 6-10. A3 Relay Driver Assembly Component Identification for S-Parameter Latches 

Serial Numbers PrefiXvid 906- and Above 



Table 6-1. Test Point Voltages for S-Parameter Latches 



CONDITION 


TEST POINT VOLTAGE 
‘ (with respect to A7TP2) 


INPUT PORT 
SELECTED 


S-PARAMETER 

SELECTED 


A3 

TPS 


A3 

TP9 


A3 

TPIO 


A3 

TPll 


A3 

TP12 


A3 

TP13 


A 


sn 


<0. 5V 


<0.5V 


<0.5V 


10.5V 


l.OV 


9.4 V 


®21 


<0.5V 


10.5V 


<0.5V 


<0.6V 


l.OV 


10.4V 


®1 2 


<0.5V 


<0.6V 


10.5V 


<0.6V 


l.OV 


10. 8V 


®22 


nv 


<0.5V 


<0.5V 


<0.5V 


l.OV 


10.9V 


B 




<0.5V 


<0.5V 


<0.5V 


10.8V 


ii.ov 


0.8V 


®21 


<0.5V 


10.5V 


<0.5V 


<0„5V 


10.6V 


0.8V 


®12 


< 0. 5V 


' <0i5V 


10.6 V 


<0.5V 


10.5V 


0.8V 


®22 


10.5V 


<0.5V 


<0.5V 


vOiSV 


9.4V 


0.8V 


REMOTE 

OPERATION 


Jl,6 


Jl,24 




J1 Pin IT ; 
shorten to 
Pln.iSor ' 

Pin 36 


O 


,0' ’; 


<0.5V 


"■<:'o.5v ■ 


.1 I .1 1 1 

<0.5V 


8.6V 


T,ov 


■ ;9^:4V’': 


o 


. ' 


<:o.5V 


9.0V 


:.,,<().LV 


<0.5V 


l.OV 


' ■9.4V, 


8 


0 


<0. 5V 


<C0.5V 


b!;,5V 


<b,5V 


llov: 


';9,.4V 


.a' 


S' / 




'''<'6l5V 


<0.5V 


< 0. 5V 


■/'.l.OV''', 


■;.:9.4y'v 


i O » Open " a «;Shppte4to Jll PlnTs or Pln'^iiiX'^^ 




S- PARAMETER | 

bvVITCH ASSEMBLY , 

(08745-6058) ' 



SI . ' ■ 

0. 
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^ ^ : 

S3 
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— H 


► ' ' 


S4 

[S22| 

I 




y ^ ^ ^ -H 


t— — ^ — 

S5 


S6 

0 

■ -1 


1 alt 
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. .Jib . 

n 


OS2 

(3 




0S3 

SK (g 


1 

' 


r*" 1 


DS4 

S22 


0S5 


ri 





0S6 




P/0 A4 INTER- I 

CONNECT ASSEMBLY . 
(08745 - 6057) I OF 6 ' 



P/0 A3 RELAY 
DRIVER ASSEMBLY 
(08745 - 6053) I OF 3 




LATCH CONTROL 
[ FROM REMOTE 
) S-PARAMETER 
SELECT DECODER 



REMOTE CONTROL 

3 1 SELECT AND ^ 

MANUAL DISABLE I (|V - 
FROM MANUAL 
DISABLE INVERTER 



\ .1 
I 



REFERENCI 


E DESIGNATIONS 


NO PREFIX 


Ai Assy 


A3 ASSY 


A4 ASSY 


1 


DSI-6 
SI-6 ! 
XA4 


Cl- 4 
CRI-20 

01-6,6,9,26, 27 
RI-2Z 


XA3 
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SMSA S WRAMCTEtt SpiTCM ASSY AND R/O MI.AY 
ONIVIN (I OF 3) 90«- , 

, 'i i . ' ■ • \ 






.1 "i 

'I 



REFERENCE DESIGNATIONS WITHIN OUTLINED (— - - - — ) 
ASSEMBLIES ARE ABBREVIATED. FULL DESIGNATION IN- 
aUDES ASSEMBLY NUMBER; R1 OF ASSEMBLY A1 
IS A1R1. designations OF OTHER COMPONENTS ARE 
complete AS SHOWN. 



NOTES 

SEE FIG. 6-2 FOR GENERAL NOTES, 
MEASUREMENT CONDITIONS 




Figure 6-11. Relay Coritrol Section Schematic Diagram, 
S-Parameter Selectors and Latching Circuits 
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Figure 6-13. A3 Relay Driver Assembly Component Identification for Inverters and 

Remote S-Parameter Select Decoder 
Serial Numbers Prefixed 906- and Above 



Table 6-2. Test Point Voltages for Inverters and Remote S-Parameter Select Decoder 



CONDITION 


TEST POINT VOLTAGE 
(with respect to A7TP2) 


INPUT PORT 
SELECTED 


S'PARAMETER 

SELECTED 


A3 

TPl 


A3 

TP2 


A3 

TP3 


A3 

TP4 


A3 1 A3 

TP5 ' TP6 


A3 

TP7 


A 


^11 


<0.6V 


<0.5V 


<0.5V 


>26V 


>26V 


>26V 


>26V 


®21 






























®12 






























®22 
















' 















B 


Sll 


<0.5V 


<0.5V 


<0.5V 


>26V 


>26V 


>26V 


>26V 


321 






























®12 


' 






, 






















®22 






























REMOTE 

OPERATION 


Jl,6 


Jl,24 


' 


J1 Pin 17 
shorted to 
Pin 18 or 
Pin 36 


0 


O 


15V 


<0.5V 


<0.5V 


>26V 


>26V 


>26V 


<0.5V 


0 


8 


15V 


>26V 


<0.5V 


>26V 


<0.5V 


>26V 


>26V 


' 8 


o 


15V 


<0.5V 


>26V 


>26V 


>26V 


<0.5V 


>26V 


8 


8 




15V 


>26V 


>26V 


<0.5V 


>26V 


>26V 


>26V 


0 - Open s 3 Shorted to J1 Pin 18 or Pin 36.' 




REFERENCE DESIGNATIONS 



COFYNMHT ISM IV HEWLETT -MCNARD CO. 
■MBA lYO RCI.AV DMVIN (2 Of 5) 9M- 



NO PREFIX 


A3 ASSY 


A4 ASSY 


Jl 

PI 


CR2I-32 

QI9-2S 

R23-53 


XA3 



NOTES 

SEE FIGURE 6-2 FOR GENERAL NOTES, 
MEASUREMENT CONDITIONS. 



REFERENCE OfSMNATIONS NIINM OUTLRieD (...~) 
ASIEMILIES ARi AlRReVlATED. FULL KSMNATION W- 
aUDES ASiiMlLV NUaKR; R1 OF ASSRNRLV A1 
IS AIRI. DfSIGNATIOllS OF OmfR COMFONENTS ARE 
CONFLETCASMONN. 






Figure 6-14. Relay Control Section Schematic Diagram, 
Inverters, and Remote S-Parameter Select Decoder 
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REFERENCE DESIGNATIONS 



Figures 6-12, 6-13 and 6-14 
Table 6-2 



^ Relay control section 
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Figure 6-15. A3 Relay Driver Assembly Component Identification for OR-Gate, AND-Gate and Relay Drivers 

Serial Numbers Prefixed 823- 




Figure 6-16. A5 Bias Filter Assembly Figure 6-17. A5 Bias Filter Assembly 

Component Identification Component Identification 

Serial Numbers Prefixed^ 823- Serial Numbers Prefixed 906- and Above 
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Figure 6-18. A3 Relay Driver Assembly Component Identification for OR-Gate, AND-Gate and Relay Drivers 

Serial; lumbers Prefixed 906- and Above 
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Table 6-3. Test Point Voltag^^s for OR-Gate, AND-Gate, and Relay Drivers 



014 

1053-0027 



I 012 

1 1853-0027 




CONDITION 



TEST POINT voltage 
( with respect to A7TP2) 



REMOTE 

OPERATION 



J1 Pin 17 
■horted to 
Pin 18 or 
Pin 36 



O > 0|>cn 



S-PARAMETER 

SELECTED 




11 


s, 

4 


!1 




12 


Sj 


12 


S] 


11 




11 


»1 


2 
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Jl,6 
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8.8V 10.0V 



A3 

TP17 


A3 

TP18 


A3 

TP19 


A3 

TP20 


AS 

TPl 


0.7V 


7.0V 


7.0V 


9.2 V 


<0.5V 


9.7V 


2.0V 


7.0V 


lO.OV 


<0.5V 


lO.lV 


7.0V 


1.5V 


l.SV 


>26V 


10.2 V 


2.0V 


l.SV 


l.SV 


>26V 


1.0 V 


2.0V 


l.SV 


l.SV 


>26V 


1.0 V 


7.0V 


l.SV 


1.5V 


>26V 


lO.OV 


2.0V 


7.0V 


10.0V 


<o.sy 


9.8V 


7.0V 


7.0V 


9.2V 


<0.5V 






>26V 



<0.5V 



>26V 



<0.5V 



>26V 



<0.5V 



>28V 



>26V 
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<0.5V 



<0.5V 



<0.5V 



>28V 
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8.8V 
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8.8V 
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■ > Shorted to J1 Pin 18 or Pin 36. 
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NOTES 

1. SEE FIGURE 6-2 FOR GENERAL NOTES, MEASUREMENT CONDITIONS. 

2. IF A30II, A30I2, A30I3, OR A30I4 FAILS REPLACE ALL FOUR TRANSISTORS 
0EFORE APPLYING POWER TO THE 8745 A, 
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Figure 6-19. Relay Control Section Schematic Diagram, 
Relay Drivers, RF Relays and Bias Filter 
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Figure 6-20. A2 Power Supply Assembly Component Identification 
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Figure 6-21. A4 Interconnect Assembly Coinponent Identification 
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NOTES 

1. SEE FIGURE 6>2 FOR GENERAL NOTES, 
MEASUREMENT CONDITIONS. 

2. CURRENTS AT A4XA2 (10) FOR 
INPUT A AND SI I SELECTED 
INPUT A AND SI2 OR S2I SELECTED 
INPUT A AND S22 SELECTED 

3. VOLTAGE TAKEN WITH RESPECT TO TP3. 
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Figure 6-22. Relay Control Section Schematic Diagrapn, 
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^ RELAY CONTROL SECTION 
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Appendix I 



APPENDIX I 

MANUAL CHANGES 



To adapt this manual to instruments with Serial Numbers listed in the table below, make the 
indicated manual changes. 

Information for adapting this manual to instruments with Serial Numbers not listed in the table 
below may be included in a yellow MANUAL CHANGES insert supplied with this manual. 
Information about Serial Numbers not covered in any of these ways can be obtained from the 
nearest Hewlett-Packard office. 



SERIAL PREFIX OR NUMBER MAKE MANUAL CHANGES 



823- 


A, B 


1 906- 


B 






■ 





SERIAL PREFIX OR NUMBER MAKE MANUAL CHANGES 




CHANGE A: The main difference between instruments with serial num- 

bers prefixed 823 and those with serial numbers prefixed 
906 is that those with the 906 prefix have a removable 
coaxial link on the rear panel. All differences pertaining 
to this link are noted where they apply throughout the manual. 

All other differences are noted below: 

Page 5-2, Table 5-1: 

Delete A3C1 thru A3C4. 

Page 5-4, Table 5-1: 

Change A3R4, A3R7, A3R10, A3R13, and A3R15 to HP Part No. 0683-2215, 

R: FXD COMP 220 OHM 5% 1/4W. 

Change A3R14 to HP Part No. 0683-1825, R: FXD COMP 1800 OHM 5% 1/4W. 

Page 5-5, Table 5-1: 

Change A3R18 to HP Part No. 0683-2215, R: FXD COMP 220 OHM 5% 1/4W. 

Change A3R19 to HP Part No. 0683-1825, R: FXD COMP 1800 OHM 5% 1/4W. 

Change A3R23, A3R28, and A3 R3 3 to KP Part No. 0683-2725, R: FXD COMP 2700 OHM 
5% 1/4W. 

Change A3R59 to HP Part No. 0683-1025, R: FXD COMP 1000 OHM 5% 1/4W. 

Page 5-6, Table 5-1: 

Change A3R66 to HP Part No. 0683-1025, R: FXD COMP 1000 OHM 5% 1/4W. 

Change A3R74 to HP Part No. 0683-1625, R: FXD COMP 1600 OHM 5% 1/4W. 

Change A3R83 and A3R84 to HP Part No. 0698-3150, R: FXD MET FLM 2. 37K OHM 
1% 1/8W. ■ 

Change A5C1 thru A5C4 to HP Part No. 0180-0049, C: FXD AL ELEC 20 fiF 50 VDCW. 

Change A5R1 and A5R2 to HP Part No; 0757-0059, R: FXD MET FLM 1 MEGOHM 
1% 1/2W, 

Page 5-7, Table 5^1: 

Change W2 to HP Part No. 08745-2037 , ASSY: CABLE TEST OUT TO A7. 

Add W6 HP Part NO. 08745-2039, CABLE ASSY: A6 to A8. 

Delete Wll, W12, and W13. 

I-l 
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CHANGE A: Page 5-12, Table 5-2: 

(Cont’d) Delete HP Part No, ,0150-0093. 

Change HP Part No. 0180-2210 to 0180-0049^ C: FXD AL ELECT 20 fiF 50 VDCW, 

Mfr. 56289, Mfr. PartNo. 30D206G050DC6M1, TQ4. 

Add 0683-1025, R: FXD 1000 OHM 5% 1/4W, Mfr. 01121, Mfr. Part No. CB 1025, TQ 2. 
Delete HP Part No. 0683-1055. 

Add 0683-1625, R: FXD COMP 1600 OHM 5% 1/4W, Mfr. 01121, Mfr. Part No. 

CB 1625, TQl. 

Add 0683-1825, R: FXD COMP 1800 OHM 5% 1/4W, Mfr. 01121, Mfr. PartNo. 

CB 1825, TQ2. 

Add 0683-2215, R: FXD COMP 220 OHM 5% 1/4W, Mfr. 01121, Mfr. Part No. 

CB2215, TQ6. 

Add 0683-2725, R: FXD COMP 2700 OHM 5% 1/4W, Mfr. 01121, Mfr. PartNo. 

CB 2725, TQ3. 

Change HP Part No. 0698-3150 TQ to 4. 

Add 0757-0059, R: FXD MET FLM 1 MEGOHM 1% 1/2W, Mfr. 28480, 

Mfr. PartNo. 0757-0059. 

Delete HP Part Numbers: 0758-0003, 0758-0004, 0758-0015, 0758-0034, 

0758-0043, and 0758-0063. 

Page 5-13, Table 5-2: 

Add HP Part No. 08745-2037, CABLE ASSY: TEST OUT TO A7, Mfr. 28480, 

Mfr. PartNo. 08745-2037, TQl. 

Add 08745-2039 CABLE ASSY: A6 to A8. 

Delete HP Part Numbers: 08745-20060, 08745r20062, 08745-20063, and 08745-20064. 

Page 6-r9, Fij^fe 6-11: 

Delete A3C1, A3C2, A3C3, and A3C4. 

( 

Page 6-13, Figure 6-19: 

Change A3R83 and A3R84 to 2370 ohm. 

Change A5C 1 thru A5C4 to 20 jiiF • 



CHANGE B: Page 5-7, Table 5-1: 

Change FI to: 2110-0008 FUSE: CARTRIDGE 1/2 AMP SLO-BLO (230V) 
2110-0018 FUSE:CARTRIDGE 0. 25 AMP SLO-BLO (115V). 
Change SI to: 3101-0100 SWITCH:PUSHBUTTON SPDT. 

Change S2 to: 3101-0033 SLIDE SWITCH:DPDT. 

Change Wi to: 8120-0078 CABLE ASSY-.POWER CORD. 

Page 5-8, Table 5-1: 

Change Item 4 to: 08745-0012 SUB DECK. 

Page 5-9, Table 5-1: 

Change Item li to: 08745-0007 FRONT PANEL . 

Page 5-13, Table 5-^2: 

Delete; 2110-0336 and 2110-0340 

Add: 2UO7POO8 FUSE: 1/2 AMP SLO-BLO (230V) 28^80 2110-0008 TQ 1 
2110-0018 FUSE: 1/4 AMP SLO-BLO (115V) 28480 2110-0018 TQ l. 
Delete: 3101-1234 

Add; 3101-0033 SWITCH:SLIDEDPDT 79727 6510 C TQl. 

Delete: 3101-1248 

Add: 3101-0100 SWITCH:PUSHBUTTON SPDT 87034 SW-624- 109 TQ l. 
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Appendix I 



CHANGE B: Delete: 8120-1348 

(Cont’d) 8120-0078 CABLE ASSY: POWER CORD 28480 8120-0078 TQ 1. 

Delete: 08745-00047 

Add: 08745-0007 FRONT PANEL 28480 08745-0007 TQ 1. 

Delete: 08745-00048 

Add: 08745-0012 SUB DECK 28480 08745-0012 TQ 1. 
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